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(54) ON-BOARD FUEL CELL SYSTEM AND HYDROGEN OFF-GAS EXHAUSTING METHOD 

(57)Abstract: g Si 

PROBLEM TO BE SOLVED: To provide an on-board fuel 
cell system capable of securing high safety. 

SOLUTION: Gaseous hydrogen discharged from a shut * ^ ^ ^ t «f 
valve 414 is delivered to an oxygen off^gas exhaust \ f 

passage 503 by way of an exhaust passage 407 and ^ ^' *^ '*! i 

diluted by mixing with an oxygen off^gas flowing through > 
the exhaust passage 503 at a mixing part 41 1. The gas ^''4 ^ 

mixed at the mixing part 41 1 flows into a combustor 510 2^ f f # ^ • 
through a gas-liquid separator 508. The combustor 510 ft^^ ^1 t'4 i 

is provided with platinum catalyst 512 and further ^ ^ i\> ^ 

decreases the concentration of hydrogen contained in 
the mixed gas by reacting hydrogen contained in the 
mixed gas with oxygen therein by combustion. The mixed 
gas having the hydrogen concentration reduced by the 
combustor 510 is exhausted into the atmosphere. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell system for mount which is equipped with the fuel cell which 
discharges used hydrogen offgas and used oxygen offgas, and is carried in vehicles 
while receiving supply of the hydrogen gas and oxidization gas which are characterized 
by providing the following and generating power using these hydrogen gas and 
oxidization gas. The 1st passage which is connected with the hydrogen off^gas 
exhaust port of the aforementioned fuel cell, and passes the discharged 
aforementioned hydrogen offgas. The 2nd passage which is connected with the 
oxygen off^gas exhaust port of the aforementioned fuel cell, and passes the 
discharged aforementioned oxygen offgas. The mixed section which draws the 
discharged aforementioned hydrogen offgas and the discharged aforementioned 
oxygen offgas from the 1st passage of the above, and the 2nd passage of the above, 
respectively, and mixes the aforementioned oxygen offgas to the aforementioned 
hydrogen offgas. The 3rd passage which is connected with this mixed section, passes 
the mixed mixed gas, and discharges the aforementioned hydrogen offgas in the 
atmosphere. 

[Claim 2] In the fuel cell system for mount according to claim 1 the aforementioned 
mixed section The oxygen off-gas branching introduction passage which branches 
from the 2nd passage of the above, and shunts and introduces the aforementioned 
oxygen offgas from the 2nd passage of the above. It has the mixing chamber which 
capacity expanded so that it might pass to the 3rd passage of the above, after being 
connected with this oxygen ofFgas branching introduction passage and the 1st 
passage of the above and mixing the aforementioned hydrogen offgas and the 
aforementioned oxygen offgas. The 2nd passage of the above is a fuel cell system for 
mount which Joins the 3rd pass3ge of the above on a lower stream of a river froni the 
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branching part of the aforementioned oxygen off^gas branching introduction passage. 
[Claim 3] It is the fuel cell system for mount which has the pressure-loss member 
which generates the pressure loss of the fluid which passes through the 2nd passage 
of the above in the fuel cell system for mount according to claim 2 between the 
aforementioned branching part and the unification part to the 3rd passage of the 
above. 

[Claim 4] It is the fuel cell system for mount by which the aforementioned 
pressure-loss member is used as the muffler in the fuel cell system for mount 
according to claim 3. 

[Claim 5] The fuel cell system for mount further equipped with the catalytic-reaction 
section which makes the hydrogen and oxygen which are contained in the 
aforementioned gas arranged and mixed in the claim 1 or the fuel cell system for 
mount according to claim 4 all over the passage passage of the aforementioned mixed 
gas after the aforementioned mixed section or the mixed section react using a 
catalyst, and reduces the hydrogen concentration in the aforementioned gas. 
[Claim 6] The fuel cell system for mount which is arranged all over the passage of the 
above 1 st and is further equipped with the bulb in which passage and interception of 
the aforementioned hydrogen offgas to the aforementioned mixed section are possible 
by opening and closing in a claim 1 or the fuel cell system for mount according to claim 
5. 

[Claim 7] The 4th passage which is connected with the hydrogen gas feed hopper of 
the aforementioned fuel cell, and pours the aforementioned hydrogen gas supplied in 
the fuel cell system for mount according to claim 6, The 1 st part between the exhaust 
ports of the aforementioned fuel cell and the aforementioned bulbs in the passage of 
the above 1 st, The fuel cell system for mount further equipped with the 5th passage 
which connects between the 2nd part in the passage of the above 4th, and **s, 
passes the aforementioned hydrogen offgas discharged from the aforementioned fuel 
cell, and is returned to the 4th passage of the above. 

[Claim 8] In the fuel cell system for mount according to claim 6 or 7 The 6th passage 
which is connected with the oxidization gas supply mouth of the aforementioned fuel 
cell, and passes the aforementioned oxidization gas supplied. The flow rate variant 
part which it is arranged all over the passage of the above 2nd, or the passage of the 
above 6th, and can change the flow rate of the aforementioned oxygen offgas 
discharged. It is the fuel cell system for mount characterized by making the flow rate 
of the aforementioned oxygen offgas discharged increase from a predetermined flow 
rate by the aforementioned flow rate variant part in case it has further the 
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aforementioned bulb and the control section which controls the aforementioned flow 
rate variant part and the aforementioned control section opens the aforementioned 
bulb. 

[Claim 9] In the fuel cell system for mount according to claim 6 or 7 The 6th passage 
which is connected with the oxidization gas supply mouth of the aforementioned fuel 
cell, and passes the aforementioned oxidization gas supplied, The flow rate variant 
part which it is arranged all over the passage of the above 2nd, or the passage of the 
above 6th, and can change the flow rate of the aforementioned oxygen offgas 
discharged, It is the fuel cell system for mount which is further equipped with the 
aforementioned bulb and the control section which controls the aforementioned flow 
rate variant part, and is characterized by the aforementioned control section opening 
the aforementioned bulb when the flow rate of the aforementioned oxygen offgas 
discharged by the aforementioned flow rate variant part is over the predetermined 
flow rate. 

[Claim 10] It is the fliel cell system for mount which is further equipped with the 
control section which controls the aforementioned bulb in the fuel cell system for 
mount according to claim 6 or 7, and is characterized by making the aforementioned 
bulb repeat opening and closing a comparatively short period in case the 
aforementioned control section sends the discharged aforementioned oxygen offgas 
to the aforementioned mixed section. 

[Claim 1 1] The fuel cell system for mount further equipped with the flow rate 
reduction section which sets to the fuel cell system for mount according to claim 6 or 
7. is arranged between the aforementioned bulbs and the aforementioned mixed 
sections in the passage of the above 1 st, is made to reduce the flow rate of the 
aforementioned hydrogen offgas which flows from the aforementioned bulb, and is 
sent out to the aforementioned mixed section. 

[Claim 12] a claim 1 or a claim 1 1 — the fuel cell system for mount which has the 
diffusion member which diffuses the gas stream which flows into the end of the 3rd 
passage of the above out of end opening of this passage in the direction of the 
diameter of opening in the fuel cell system for mount given in either 
[Claim 13] The fuel cell system for mount which has the diffusion member which is the 
fuel cell system for mount which is equipped with the fuel cell which discharges used 
hydrogen offgas and used oxygen offgas, and is carried in vehicles while receiving 
supply of hydrogen gas and oxidization gas and generating power using these hydrogen 
gas and oxidization gas, and diffuses the gas stream which flows out of end opening of 
this passage into the end of the passage which aims at eccrisis into the atmosphere of 



3/40 



2002-289237 



the gas containing the aforementioned hydrogen offgas or this offgas in the direction 
of the diameter of opening. 

[Claim 14] It is the fuel cell system for mount by which a predetermined distance is 
separated for this end at the end of the aforementioned passage, it is equipped with 
the method cover member of a wrap in the fuel cell system for mount according to 
claim 12 or 13, and this covered member has 1 or two or more holes more than the 
diameter of predetermined. 

[Claim 1 5] It is the fuel cell system for mount by which the aforementioned covered 
member is made into the shape of the shape of a mesh, and porous punch in the fuel 
cell system for mount according to claim 14. 

[Claim 1 6] The fuel cell which discharges used hydrogen offgas and used oxygen 
offgas while receiving supply of the hydrogen gas and oxidization gas which are 
characterized by providing the following and generating power using these hydrogen 
gas and oxidization gas. The process which mixes the aforementioned hydrogen offgas 
which is the hydrogen off-gas discharge method which discharges the aforementioned 
hydrogen offgas discharged in the atmosphere, and was discharged from the (a) 
aforementioned fuel cell with the discharged aforementioned oxygen offgas. (b) The 
process which discharges the mixed aforementioned gas in the atmosphere. 
[Claim 17] The hydrogen off^gas eccrisis method according to claim 16 characterized 
by providing the following. The aforementioned process (a) is a process (a1) which 
introduces the aforementioned hydrogen offgas discharged from the aforementioned 
fuel cell into the mixing chamber which capacity expanded from the 1st passage which 
passes this offgas. The process which introduces into the aforementioned mixing 
chamber the aforementioned oxygen offgas discharged from the aforementioned fuel 
cell from the branching passage which branched from the 2nd passage which passes 
this offgas (a2) The aforementioned process (b) is a process which joins the 3rd 
passage of the above in the 2nd passage of the above, and discharges the 
aforementioned gas in the atmosphere on a lower stream of a river from the branching 
part of the aforementioned branching passage in the 2nd passage of the above 
including the process which discharges the aforementioned gas mixed by the 
aforementioned mixing chamber to the 3rd passage connected with the 
aforementioned mixing chamber. 

[Claim 18] It is the hydrogen off^gas eccrisis method including the process which 
makes the hydrogen and oxygen which are contained in the aforementioned gas with 
which the aforementioned process (b) was mixed in the hydrogen off-gas eccrisis 
method according to claim 16 react using a catalyst, and reduces the hydrogen 
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concentration in the aforementioned gas. and the process which discharges in the 
atmosphere the aforementioned gas by which hydrogen concentration was reduced. 
[Claim 19] It is the hydrogen off-gas eccrisis method which includes the process to 
which the flow rate of the aforementioned oxygen offgas discharged from the 
aforementioned fuel cell is made to increase from a predetermined flow rate in case 
the aforementioned process (a) mixes the aforementioned hydrogen offgas to the 
aforementioned oxygen offgas In the hydrogen off-gas eccrisis method according to 
claim 1 6 or 1 8. 

[Claim 20] It is the hydrogen ofF-gas eccrisis method which includes the process 
which mixes the aforementioned hydrogen offgas to the aforementioned oxygen offgas 
when the flow rate of the aforementioned oxygen offgas by which the aforementioned 
process (a) is discharged from the aforementioned ftiel cell in the hydrogen off-gas 
eccrisis method according to claim 16 or 18 is over the predetermined flow rate. 
[Claim 21] It is the hydrogen off-gas eccrisis method Including the process which the 
aforementioned process (a) Is the dispersed timing of a comparatively short period 
about the aforementioned hydrogen offgas in the hydrogen ofl^gas eccrisis method 
according to claim 16 or 18, and is mixed to the aforementioned oxygen offgas. 
[Claim 22] It is the hydrogen off-gas eccrisis method including the process which 
reduces the flow rate of the aforementioned hydrogen offgas by which the 
aforementioned process (a) is discharged from the aforementioned fuel cell in the 
hydrogen ofl^gas eccrisis method according to claim 16 or 18, and the process which 
mixes the aforementioned hydrogen offgas by which the flow rate was reduced to the 
aforementioned oxygen offgas. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the hydrogen 
off^gas eccrisis method for discharging the suitable fuel cell system for mount 
carrying in vehicles, such as an automobile, and hydrogen offgas. 
[0002] 

[Description of the Prior Art] Since energy efficiency is high, the fuel cell which 
generates power in response to supply of the hydrogen gas from a high-pressure 
hydrogen gas holder, a hydrogen storing metal alloy tank, etc. is promising as sources 
of power, such as an electric vehicle. 

[0003] By the way, when using such a fuel cell as a source of power of vehicles, it is 
necessary to carry a fuel cell system including the hydrogen gas passage for sending 
in hydrogen gas etc. in a fuel cell not to mention a fuel cell at vehicles from hydrogen 
gas sources of supply, such as the above-mentioned high-pressure hydrogen gas 
holder or a hydrogen storing metal alloy tank, and these hydrogen gas source of supply. 
[0004] 

[Problem(s) to be Solved by the Invention] When it carries a fuel cell system in 
vehicles, in order to treat inflammable high hydrogen gas, on the occasion of the 
handling, sufficient consideration is required. However, it was not able to be said that 
the consideration to used hydrogen offgas was enough for the power generation by 
the fuel cell. That is. although this hydrogen ofFgas may contain non-consumed 
hydrogen, the actual condition is that air discharge is carried out as it is. 
[0005] In view of such the actual condition, the following new technical problems were 
found out and this solution was aimed at. Hydrogen content gas has a fear of the 
ignition phenomenon of hydrogen offgas occurring, when the situation where the 
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hydrogen concentration in the gas by which air discharge is carried out increases from 
having an inflammability, and the situation where some which may serve as an ignition 
source are near the gas exhaust port lap. 

[0006] Then, the purpose of this invention is about hydrogen offgas to offer the fuel 
cell system for mount and the hydrogen off-gas eccrisis method of discharging to the 
atmosphere, after solving the above-mentioned technical problem and making 
hydrogen concentration sufficiently low. 
[0007] 

[A The means for solving a technical problem, and its operation and effect] In order to 
attain a part of above-mentioned purpose [ at least ], the 1st fuel cell system for 
mount of this invention While receiving supply of hydrogen gas and oxidization gas and 
generating power using these hydrogen gas and oxidization gas The 1 st passage which 
is equipped with the fuel cell which discharges used hydrogen offgas and used oxygen 
offgas, is the fuel cell system for mount carried in vehicles, is connected with the 
hydrogen off-gas exhaust port of the aforementioned fuel cell, and passes the 
discharged aforementioned hydrogen offgas, The 2nd passage which is connected with 
the oxygen off-gas exhaust port of the aforementioned fuel cell, and passes the 
discharged aforementioned oxygen offgas, Let it be a summary to have the 3rd 
passage which is connected with the mixed section which connects the 1st passage 
of the above, and the 2nd passage of the above, and mixes the discharged 
aforementioned hydrogen offgas with the discharged aforementioned oxygen offgas, 
and this mixed section, passes the mixed aforementioned gas, and is discharged in the 
atmosphere. 

[0008] Moreover, while the hydrogen gas eccrisis method of this invention receives 
supply of hydrogen gas and oxidization gas and generates power using these hydrogen 
gas and oxidization gas In the fuel cell which discharges used hydrogen offgas and 
used oxygen offgas The process which mixes the aforementioned hydrogen offgas 
which is the hydrogen off-gas eccrisis method for discharging the aforementioned 
hydrogen offgas discharged in the atmosphere, and was discharged from the (a) 
aforementioned fuel cell with the discharged aforementioned oxygen offgas, (b) Let it 
be a summary to have the process which discharges the mixed aforementioned gas in 
the atmosphere. 

[0009] Thus, by the above-mentioned fuel cell system for mount or the 
above-mentioned hydrogen gas eccrisis method, the hydrogen offgas discharged from 
the fuel cell is mixed with the oxygen offgas similarly discharged, oxygen offgas — 
nitrogen — since it considers as rich gas, by the above-mentioned gas mixture. 
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hydrogen offgas can be diluted and the concentration of the hydrogen contained in the 
mixed gas can be reduced Therefore, after reducing hydrogen concentration to 
sufficient low concentration, the mixed gas can be discharged in the atmosphere. 
Consequently, air discharge of the hydrogen offgas is not carelessly carried out with 
high hydrogen concentration, and it is desirable. 

[0010] The 1st fuel cell system for mount of this invention which has the 
above-mentioned composition can take various modes. The oxygen off-gas branching 
introduction passage which branches the aforementioned mixed section to the 1st 
from the 2nd passage of the above, and shunts and introduces the aforementioned 
oxygen offgas into it from the 2nd passage of the above first It shall have the mixing 
chamber which capacity expanded so that it might pass to the 3rd passage of the 
above, after being connected with this oxygen ofl^gas branching introduction passage 
and the 1st passage of the above and mixing the aforementioned hydrogen offgas and 
the aforementioned oxygen ofFgas. In the 2nd passage of the above, the 3rd passage 
of the above shall be joined on a lower stream of a river from the branching part of the 
aforementioned oxygen off-gas branching introduction passage. 
[001 1] In the hydrogen gas eccrisis method of this invention moreover, the 
aforementioned process (a) The process which introduces the aforementioned 
hydrogen offgas discharged from the aforementioned fuel cell into the mixing chamber 
which capacity expanded from the 1st passage which passes this offgas (a1). The 
process which introduces into the aforementioned mixing chamber the 
aforementioned oxygen offgas discharged from the aforementioned fuel cell from the 
branching passage which branched from the 2nd passage which passes this offgas (a2), 
The process which discharges the aforementioned gas mixed by the aforementioned 
mixing chamber to the 3rd passage connected with the aforementioned mixing 
chamber is included, the aforementioned process (b) The process which joins the 3rd 
passage of the above in the 2nd passage of the above, and discharges the 
aforementioned gas in the atmosphere on a lower stream of a river from the branching 
part of the aforementioned branching passage in the 2nd passage of the above shall 
be included. 

[0012] If it carries out like this, since hydrogen offgas and oxygen ofFgas are efficiently 
mixed in a mixing chamber based on the capacity expansion, dilution of hydrogen 
ofFgas and a hydrogen concentration fall can be aimed at certainly, and it is desirable. 
In this case, it shall have a muffler for the 2nd passage between the branching part of 
oxygen off-gas branching introduction passage, and the unification part to the 3rd 
passage. If it carries out like this, since differential pressure will occur in passage 
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before and behind a muffler by the pressure loss which breaks out by this muffler, 
oxygen offgas can be certainly introduced into a mixing chamber through oxygen 
off-gas branching introduction passage by this differential pressure. For this reason, 
even if it does not use a special device, introduction of oxygen offgas can be 
performed, and it is desirable from a viewpoint of cost reduction from the point of 
simplification of configuration and control. In addition, since gas mixture in the mixing 
chamber of capacity expansion is planned, it is desirable also from the point of the 
silence at the time of gas passage. 

[0013] Moreover, it is desirable to have further the catalytic-reaction section which 
makes the hydrogen and oxygen which are arranged all over the passage of the above 
3rd and are contained in the mixed aforementioned gas react using a catalyst, and 
reduces the hydrogen concentration in the aforementioned gas. 
[0014] Moreover, as for the aforementioned process (b), in the hydrogen off-gas 
eccrisis method of this invention, it is desirable to include the process which makes 
the hydrogen and oxygen which are contained in the mixed aforementioned gas react 
using a catalyst, and reduces the hydrogen concentration in the aforementioned gas, 
and the process which discharges in the atmosphere the aforementioned gas by which 
hydrogen concentration was reduced. 

[0015] Thus, since the hydrogen and oxygen which are contained in the mixed gas are 
made to react with a catalyst, where hydrogen concentration is reduced further, 
mixed gas can be discharged in the atmosphere. 

[0016] In the fuel cell system for mount of this invention, it is desirable for it to be 
arranged all over the passage of the above 1st, and to have further the bulb in which 
passage and interception of the aforementioned hydrogen offgas to the 
aforementioned mixed section are possible by opening and closing. 
[0017] By having such a bulb, hydrogen offgas can be discharged now to desired 
timing. In addition, also let this bulb be the thing in which the flow control to the mixed 
section of hydrogen offgas is possible. 

[0018] The 4th passage which is connected with the hydrogen gas feed hopper of the 
aforementioned fuel cell, and pours the aforementioned hydrogen gas supplied in the 
1st fuel cell system for mount of this invention, The 1st part between the exhaust 
ports of the aforementioned fuel cell and the aforementioned bulbs in the passage of 
the above 1st, It is desirable to have further the 5th passage which connects between 
the 2nd part in the passage of the above 4th and **s, passes the aforementioned 
hydrogen offgas discharged fi^om the aforementioned fuel cell, and is returned to the 
4th passage of the above. 
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[0019] Thus, since the hydrogen offgas discharged from the fuel cell by constituting 
will be returned to the feed hopper of a fuel cell, hydrogen gas will circulate through it, 
the flow rate of the appearance of the hydrogen gas supplied to a fuel cell increases 
and the rate of flow also becomes early, the output voltage of a fuel cell can be raised. 
Moreover, in order to also equalize the impurity contained in hydrogen gas in the 
whole hydrogen gas passage, there is no possibility that an impurity may cause trouble 
to power generation operation of a fuel cell. 

[0020] The 6th passage which is connected with the oxidization gas supply mouth of 
the aforementioned fuel cell, and passes the aforementioned oxidization gas supplied 
in the 1st fuel cell system for mount of this invention, The flow rate variant part which 
it is arranged all over the passage of the above 2nd. or the passage of the above 6th, 
and can change the flow rate of the aforementioned oxygen offgas discharged, It has 
further the aforementioned bulb and the control section which controls the 
aforementioned flow rate variant part, and in case the aforementioned control section 
opens the aforementioned bulb, it is desirable to make the flow rate of the 
aforementioned oxygen offgas discharged increase from a predetermined flow rate by 
the aforementioned flow rate variant part. 

[0021] Moreover, in the hydrogen off-gas discharge method of this invention, in case 
the aforementioned process (a) mixes the aforementioned hydrogen offgas to the 
aforementioned oxygen offgas, it is desirable to include the process to which the flow 
rate of the aforementioned oxygen offgas discharged from the aforementioned fuel 
cell is made to increase from a predetermined flow rate. 

[0022] thus, the time of mixing hydrogen offgas to oxygen offgas — oxygen — since 
the off^gas flow rate is made to increase, ****** a lot of hydrogen offgas is 
discharged — a lot of [ the hydrogen offgas ] nitrogen — it fully dilutes by rich gas 
Therefore, where the hydrogen concentration contained in mixed gas is reduced 
further, mixed gas can be discharged in the atmosphere. 

[0023] The 6th passage which is connected with the oxidization gas supply mouth of 
the aforementioned fuel cell, and passes the aforementioned oxidization gas supplied 
in the 1st fuel cell system for mount of this invention. The flow rate variant part which 
it is arranged all over the passage of the above 2nd, or the passage of the above 6th, 
and can change the flow rate of the aforementioned oxygen offgas discharged, It has 
further the aforementioned bulb and the control section which controls the 
aforementioned flow rate variant part, and when the flow rate of the aforementioned 
oxygen offgas discharged by the aforementioned flow rate variant part is over the 
predetermined flow rate, as for the aforementioned control section, it is desirable to 
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open the aforementioned bulb. 

[0024] Moreover, in the hydrogen off-gas discharge method of this invention, when 
the flow rate of the aforementioned oxygen offgas discharged from the 
aforementioned fuel cell is over the predetermined flow rate, as for the 
aforementioned process (a), it is desirable to include the process which mixes the 
aforementioned hydrogen offgas to the aforementioned oxygen offgas. 
[0025] thus, oxygen — ****** a lot of hydrogen offgas is discharged since hydrogen 
offgas is mixed to oxygen offgas when an off-gas flow rate increases — a lot of [ the 
hydrogen offgas ] nitrogen — It fully dilutes by rich gas Therefore, where the hydrogen 
concentration contained in mixed gas is reduced, mixed gas can be discharged in the 
atmosphere. 

[0026] In the 1st fuel cell system for mount of this invention, it has further the control 
section which controls the aforementioned bulb, and in case the aforementioned 
control section sends the discharged aforementioned oxygen offgas to the 
aforementioned mixed section, it is desirable to make the aforementioned bulb repeat 
opening and closing a comparatively short period. 

[0027] Moreover, as for the aforementioned process (a), in the hydrogen off-gas 
discharge method of this invention, it is desirable to include the process which is the 
dispersed timing of a comparatively short period and mixes the aforementioned 
hydrogen offgas to the aforementioned oxygen offgas. 

[0028] taking such composition — hydrogen offgas — several times — alike — 
dividing — small quantity [ every ] nitrogen — rich oxygen — since it is mixed that it 
is off-gas — oxygen — even if the off^gas flow rate compares and is not increasing, 
hydrogen offgas can fully be diluted Therefore, since the concentration of the 
hydrogen contained in mixed gas falls, it is in the state of sufficient low hydrogen 
concentration, and can discharge mixed gas in the atmosphere. 

[0029] It is desirable to have further the flow rate reduction section which sets to the 
1 St fuel cell system for mount of this invention, is arranged between the 
aforementioned bulbs and the aforementioned mixed sections in the passage of the 
above 1 st, is made to reduce the flow rate of the aforementioned hydrogen offgas 
which flows from the aforementioned bulb, and is sent out to the aforementioned 
mixed section. 

[0030] Moreover, as for the aforementioned process (a), in the hydrogen off-gas 
discharge method of this invention, it is desirable to include the process which 
reduces the flow rate of the aforementioned hydrogen offgas discharged from the 
aforementioned fuel cell, and the process which mixes the aforementioned hydrogen 
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offgas by which the flow rate was reduced to the aforementioned oxygen offgas. 
[0031] Thus, since the flow rate of hydrogen offgas is reduced, even if the flow rate of 
oxygen offgas compares and is not increasing in mixing with oxygen offgas, hydrogen 
offgas can fully be diluted. Therefore, the concentration of the hydrogen contained in 
mixed gas can be reduced enough, and mixed gas can be discharged in the atmosphere 
in the state of sufficient low hydrogen concentration. 

[0032] Moreover, the 2nd fuel cell system for mount of this invention for solving a part 
of above-mentioned technical problem [ at least ] While receiving supply of hydrogen 
gas and oxidization gas and generating power using these hydrogen gas and 
oxidization gas It has the fuel cell which discharges used hydrogen offgas and used 
oxygen offgas. It is the fuel cell system for mount carried in vehicles, and is 
characterized by having the diffusion member which diffuses the gas stream which 
flows out of end opening of this passage into the end of the passage which aims at 
discharge into the atmosphere of the gas containing the aforementioned hydrogen 
offgas or this offgas in the direction of the diameter of opening. 
[0033] In addition, in the 1st fuel cell system for mount of the above-mentioned this 
invention, it is desirable to have the diffusion member which diffuses the gas stream 
which flows into the end of the 3rd passage of the above out of end opening of this 
passage in the direction of the diameter of opening. 

[0034] If it carries out like this, gas discharge into the atmosphere will occur in the 
state where it was spread in the direction of the diameter of opening at the same time 
it is discharged from end opening of a gas passageway. In this way, the contact 
opportunity of exhaust gas (hydrogen offgas) by which diffusion discharge was carried 
out with the air of the passage end circumference increases on all sides, and the part 
and dilution progress. Therefore, the situation where gas discharge is continued while 
hydrogen concentration has been high is not caused, and hydrogen concentration can 
be promptly reduced at the passage end. A mode various in preparing in passage end 
opening, after extending a passage end in the shape of a trumpet **** [ and ] is 
possible for such a diffusion member. [ countering with a passage end ] 
[0035] Moreover, in the 1st of the above-mentioned this invention, and 2nd fuel cell 
system for mount, a predetermined distance shall be separated for this end at the end 
of the aforementioned passage, it shall be equipped with the method cover member of 
a wrap, and this covered member shall have 1 or two or more holes more than the 
diameter of predetermined. 

[0036] If it carries out like this, this covered member can prevent direct approach of 
the ignition source to end opening of passage while enabling the gas transparency 
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from a passage end. Therefore, as mentioned already, the reliability of ignition evasion 
of mixed gas (exhaust gas) can be cor\jointly raised with the gas discharge under a low 
hydrogen concentration situation, and it is desirable. In this case, what is necessary is 
to have considered, for example as the shape of the shape of a mesh, and porous 
punch, and just to consider as the distance which does not check the flow of the gas 
from end opening and can avoid substantially direct approach of the ignition source to 
end opening as a distance from a passage end as a covered member, moreover, the 
aperture in a covered member and its hole — what is necessary is just to be able to 
avoid substantially direct approach of the ignition source to end opening also as a 
number 
[0037] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is 
explained in order of the following based on an example. 

A. 1st example: — composition [ of the A-1. 1st example ]: — operation [ of the A-2. 
1st example ]: — B. 2nd example: — composition [ of a B-1. the 2nd example ]: — 
operation [ of a B-2. the 2nd example ]: — C. 3rd example: — composition [ of a C-1. 
the 3rd example ]: — operation [ of a C-2. the 3rd example ]: A. 1 st example: — 
composition [ of the A-1. 1st example ]: — drawing 1 is the block diagram showing the 
fuel cell system for mount as the 1st example of this invention The fuel cell system of 
this example is carried in vehicles, such as an automobile, and mainly equips the fuel 
cell ICQ which generates power in response to supply of hydrogen gas, and its fuel cell 
100 with the hydrogen storing metal alloy tank 200 which supplies hydrogen gas. 
[0039] Among these, in response to supply of the oxidization gas (for example, air) 
containing oxygen besides the hydrogen gas containing hydrogen, a fuel cell 100 
causes electrochemical reaction on a hydrogen pole and an oxygen pole according to 
a reaction formula as shown below, and is generating power. 

[0040] That is, if hydrogen gas is supplied to a hydrogen pole and oxidization gas is 
supplied to an oxygen pole, respectively, the reaction of a formula (1) will occur in a 
hydrogen pole side, the reaction of a formula (2) will occur in an oxygen pole side, 
respectively, and the reaction of a formula (3) will be performed as the whole fuel cell. 
[0041] 

H2 -> 2H++2e (1) 

2H++2e-+(1/2) 02 -> H20 — (2) 
H2+(l/2) 02 -> H20 — (3) 

When using such a fuel cell 100 as a source of power of vehicles, with the power 
generated from the fuel cell 100, a motor (not shown) is driven, the generating torque 
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is transmitted to an axle (not shown), and the driving force of vehicles is obtained. 
[0042] moreover, two or more single cells have a stack structure by which the 
laminating was carried out, a fuel cell 100 comes out of one single cell with an 
electrolyte film (not shown), the hydrogen pole and oxygen pole which is a diffusion 
electrode (not shown) which puts it from both sides, and the separator (not shown) of 
two sheets which puts them from both sides further, and it is constituted Irregularity 
is formed in both sides of separator and the gas passageway in a single cell is formed 
in them between the hydrogen poles and oxygen poles which were put. Among these, 
to the gas passageway in a single cell in which the hydrogen gas supplied to the gas 
passageway in a single cell formed between hydrogen poles as mentioned above is 
formed between oxygen poles, oxidization gas is flowing, respectively. 
[0043] On the other hand, the hydrogen storing metal alloy tank 200 equips the 
interior with the hydrogen storing metal alloy (not shown). Generally, if a hydrogen 
storing metal alloy heats, it will produce endothermic reaction, will emit hydrogen, and 
when it cools, it has the property which produces a heat dissipation reaction and 
carries out occlusion of the hydrogen. Therefore, in case hydrogen is taken out from a 
hydrogen storing metal alloy, the hydrogen storing metal alloy in the hydrogen storing 
metal alloy tank 200 is heated by the heat-exchange system which is not illustrated. 
[0044] In addition, if an impurity exists, since a hydrogen storing metal alloy will 
deteriorate, the hydrogen of a high grade is stored in the hydrogen storing metal alloy 
tank 200. 

[0045] In addition, the fuel cell system of this example is equipped with the hydrogen 
gas passage for circulating hydrogen gas within a system, the oxidization gas 
passageway for circulating oxidization gas. and the control section 50 as shown in 

drawing 1 . 

[0046] Among these, the main stream passage 401 with the hydrogen gas passage 
from the discharge mouth of the hydrogen storing metal alloy tank 200 to [ in the 
passage ] the feed hopper of a fuel cell 100, The circulating-flow way 403 which 
returns to the main stream passage 401 through the pump 410 later mentioned from 
the exhaust port of a fuel cell 1 00, It has the bypass passage 405 which branches from 
the main stream passage 401 and reaches the circulating-flow way 403, the outflow 
way 407 for discharging the impurity in the hydrogen gas through which it circulates, 
and the relief passage 409 for discharging hydrogen gas at the time of the 
abnormalities in a pressure. 

[0047] In the main stream passage 401 , the shut bulb 202 is arranged at the discharge 
mouth of the hydrogen storing metal alloy tank 200, the pressure sensor 400, the shut 
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bulb 402, and the reduced pressure bulb 404 are arranged in the middle of passage, 
and the shut bulb 102 is arranged at the feed hopper of a fuel cell 100. Moreover, the 
shut bulb 104 is arranged on the circulating-flow way 403 at the exhaust port of a fuel 
cell 100, and the vapor-liquid eliminator 406, the shut bulb 408, and the pump 410 are 
arranged, respectively in the middle of passage. Furthermore, the shut bulb 414 is 
arranged on the outflow way 407, and the relief valve 416 is arranged for the shut bulb 
412 in the relief passage 409 at the bypass passage 405, respectively. 
[0048] On the other hand, the oxidization gas passageway is equipped with the 
oxidization gas supply passage 501 for supplying oxidization gas to a fuel cell 100, and 
the oxygen off^gas outflow way 503 for discharging the oxygen offgas discharged from 
the fuel cell 100. 

[0049] In the oxidization gas supply passage 501, an air cleaner 502. a compressor 504, 
a humidifier 506, and ** are arranged. Moreover, the vapor-liquid eliminator 508, and a 
combustor 510 and ** are arranged on the oxygen off-gas outflow way 503. 
[0050] In addition, the outflow way 407 of the hydrogen gas passage mentioned above 
is connected with the oxygen off-gas outflow way 503 of an oxidization gas 
passageway, and the connection part neighborhood constitutes the mixed section 41 1. 
[0051] Moreover, a control section 50 controls each bulbs 102, 104, 202, and 
402,408,412,414, a pump 410, and a compressor 504, respectively while inputting the 
detection result from a pressure sensor 400. In addition, the control line etc. is 
omitted in order to make a drawing legible. 

[0052] A-2. Operation of the 1st example : then, explain first that oxidization gas flows 
briefly. After the air in the atmosphere is incorporated as oxidization gas and purified 
by the air cleaner 502 by driving a compressor 504 by the control section 50, it passes 
along the oxidization gas supply passage 501, and a fuel cell 100 is supplied through a 
humidifier 506. The supplied oxidization gas is discharged as oxygen offgas, after being 
used for the electrochemical reaction mentioned above in the fuel cell 100. The 
discharged oxygen offgas passes along the oxygen off-gas outflow way 503, and is 
discharged in the atmosphere of the vehicles exterior through the vapor-liquid 
eliminator 508 or a combustor 510. 

[0053] Next, it explains that hydrogen gas flows. Although the control section 50 is 
opening fundamentally the shut bulb 202 of the hydrogen storing metal alloy tank 200. 
and the shut bulb 102,104 of a fuel cell 100 at the time of operation of a fuel cell 
system, respectively, it has closed at the time of a halt. 

[0054] Moreover, usually, at the time of operation, by the control section 50. the shut 
bulb 402 of the main stream passage 401 besides these and the shut bulb 408 of the 
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circulating-flow way 403 have closed the shut bulb 412 of the bypass passage 405, 
and the shut bulb 414 of the outflow way 407, although it is open, respectively. In 
addition, the relief valve 416 is closed except the cases at the time of the 
abnormalities in a pressure etc. Moreover, the pressure sensor 400 has detected the 
pressure of the hydrogen gas emitted from the hydrogen storing metal alloy tank 200. 
[0055] Usually, after the hydrogen gas which heated the hydrogen gas occlusion alloy 
in the hydrogen storing metal alloy tank 200 by the heat-exchange system, was made 
to emit hydrogen gas, and was emitted passes along the main stream passage 401 and 
is decompressed by the reduced pressure bulb 404, it is supplied to a fuel cell 100, as 
mentioned above at the time of operation. The supplied hydrogen gas is discharged as 
hydrogen offgas, after being used for the electrochemical reaction mentioned above in 
the fuel cell 100. The discharged hydrogen offgas passes along the circulatingHlow 
way 403, after a part for the liquid of the moisture which is the vapor-liquid eliminator 
406 and is contained the inside of hydrogen off^gas is removed, is returned to the 
main stream passage 401 through a pump 410, and is again supplied to a fuel cell 100. 
At this time, when the pump 410 formed all over the circulating-flow way 403 drives, 
the hydrogen offgas passing through the circulating-flow way 403 attaches vigor, and 
is sent out to the main stream passage 401. In this way, it usually circulates through 
hydrogen gas through the main stream passage 401 and the circulating-flow way 403 
at the time of operation. 

[0056] Thus, since the flow rate of the appearance of the hydrogen gas supplied to a 
fuel cell 100 increases and the rate of flow also becomes quick even if the same, the 
amount of hydrogen used by the fuel cell 100 by returning hydrogen offgas to the main 
stream passage 401, and circulating hydrogen gas has made advantageous conditions 
from a viewpoint of the supply of hydrogen to a fuel cell 100. Consequently, the output 
voltage of a fuel cell 100 also goes up. 

[0057] Moreover, although impurities, such as nitrogen contained in oxidization gas, 
penetrate an electrolyte film from an oxygen pole side and begin to leak to a hydrogen 
pole side, the situation which is referred to as that a hydrogen pole is covered with 
these impurities by circulating hydrogen offgas as mentioned above is not caused. 
Therefore, by stay of impurities, such as nitrogen, a fuel cell 100 does not cause 
trouble to power generation operation, and output voltage will not necessarily fall. 
[0058] In addition, the drive is controlled by the control section 50. and the pump 410 
is changing the rate of flow of the hydrogen offgas which flows the circulating-flow 
way 403 according to the consumption of the power which the fuel cell 100 generated. 
[0059] The above is usually outline explanation about the hydrogen gas at the time of 
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operation flowing. Next, it explains that the hydrogen gas at the time of 
low-temperature starting flows. 

[0060] Since the pressure of the hydrogen which emits a hydrogen storing metal alloy, 
so that temperature is high becomes high and the pressure of the hydrogen to which 
temperature emits a low generally becomes low, the more a hydrogen storing metal 
alloy tank becomes low temperature, the more hydrogen becomes is hard to be 
emitted. Then, it is made for a pump 410 to draw out hydrogen gas from the hydrogen 
storing metal alloy tank 200 at the time of low-temperature starting. 
[0061] When the pressure of the hydrogen gas with which ambient temperature is 
detected by the pressure sensor 400 at low temperature at the time of starting of a 
fuel cell system is less than reference pressure, a control section 50 drives a pump 
410 at a high rotational frequency while it closes the shut bulb 402 of the main stream 
passage 401. the shut bulb 408 of the circulatingHlow way 403, and the shut bulb 414 
of the outflow way 407, respectively and opens the shut bulb 412 of the bypass 
passage 405. It compares, and even if the temperature of the hydrogen storing metal 
alloy tank 200 is low and the pressure of the hydrogen gas emitted is low, from the 
hydrogen storing metal alloy tank 200, the hydrogen gas by which occlusion was 
carried out is fully pulled out by it. The pulled-out hydrogen gas goes into the bypass 
passage 405 from the main stream passage 401, returns to the main stream passage 
401 through the circulating-flow way 403 after it, and is supplied to a fuel cell 100. 
After electrochemical reaction is presented with the supplied hydrogen gas within a 
fuel cell 100, it serves as hydrogen offgas and is discharged by the circulating-flow 
way 403. In addition, since time takes for passing and goes up, in order to remove the 
impurity, sometimes, the concentration of the impurity contained the inside of 
hydrogen off^gas opens the shut bulb 414, and emits hydrogen offgas from the outflow 
way 407. 

[0062] The above is explanation about the hydrogen gas at the time of 
low-temperature starting flowing. Next, eccrisis of the hydrogen offgas which is the 
feature of this invention is explained in detail. 

[0063] In order to make the impurity contained in hydrogen gas equalize as mentioned 
above at the time of usual operation of a fuel cell system, hydrogen gas is circulated 
by returning the hydrogen offgas discharged from the fuel cell 100 to the main stream 
passage 401 through the circulating-flow way 403. However, though hydrogen gas is 
made to equalize in this way, since an impurity always begins to leak from an oxygen 
pole side in a fuel cell 100 at a hydrogen pole side, if it passes for a long time, the 
concentration of the impurity in the equalized hydrogen gas will go up gradually, it will 
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take to it, and the concentration of hydrogen will fall. 

[0064] For this reason, if the concentration of the impurity in the hydrogen gas 
through which it prepares and circulates goes up the shut bulb 414 to the outflow way 
407 which branched from the circulating-flow way 403, by the control section 50, this 
shut bulb 414 would be opened and some hydrogen gas containing the impurity 
through which it circulates will be discharged. Since the pure hydrogen gas from the 
hydrogen storing metal alloy tank 200 is introduced only for the part by discharging 
some hydrogen gas containing the impurity from a circuit by this, the concentration of 
the impurity in hydrogen gas falls and the concentration of hydrogen goes up 
conversely. Consequently, a fuel cell 100 can continue power generation and can 
perform it appropriately. Although the time interval which opens the shut bulb 414 
changes with a service condition or outputs, it is good for 5 seconds also as about 1 
time, for example. 

[0065] Moreover, as mentioned above, in the oxygen pole side in a fuel cell 100, water 
(H20) is generated according to a formula (2), and the water begins to leak from an 
oxygen pole side to a hydrogen pole side through an electrolyte flim as a steam. In this 
example, if the shut bulb 414 is opened and hydrogen gas is discharged, hydrogen gas 
can be made to be able to produce a rapid flow in the pressure differential, and the 
moisture in a cell cell can be blown away with the vigor. It seems that for this reason, 
the flow of the hydrogen gas to a fuel cell is not stopped since it blows away by the 
rapid hydrogen gas style of the above [ this water ] even if the water (steam) 
generated with advance of a formula (2) condenses and it sticks to a hydrogen pole 
side within a single cell. 

[0066] In addition, in this example, especially the concentration of the impurity in the 
hydrogen gas through which it circulates etc. is not detected, but has drawn 
beforehand time until the concentration of an impurity turns into nonpermissible 
concentration from accumulation of the past data. And whenever a control section 50 
measures time progress with a timer and the above-mentioned time passes, it is made 
to open the shut bulb 414 periodically. However, if a hydrogen concentration sensor 
etc. is formed all over hydrogen gas passage, the hydrogen concentration in the 
hydrogen gas through which it circulates is detected and the concentration is less 
than criteria concentration, you may make it open the shut bulb 414. 
[0067] Next, the hydrogen gas discharged from the shut bulb 414 passes along the 
outflow way 407, is sent into the oxygen off-gas outflow way 503, and is mixed with 
the oxygen offgas which flows the oxygen off-gas outflow way 503 in the mixed 
section 41 1. Since the hydrogen gas discharged from the shut bulb 414 is hydrogen 
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offgas, the concentration of hydrogen is a low to some extent, moreover, the nitrogen 
with which oxygen was consumed also for the oxygen offgas discharged from a fuel 
cell 100 in the fuel cell 100 — it is rich gas Therefore, the concentration of the 
hydrogen contained in the mixed gas falls further by mixing hydrogen offgas with 
oxygen offgas and diluting in this way. 

[0068] Next, the gas mixed in the mixed section 411 flows into a combustor 510 
through the vapor-liquid eliminator 508. The combustor 510 is equipped with the 
platinum catalyst 512, makes the hydrogen contained in mixed gas by combustion 
react with oxygen, and reduces further the concentration of the hydrogen contained 
in mixed gas. 

[0069] Thus, the mixed gas by which hydrogen concentration was reduced by the 
combustor 510 is discharged in the atmosphere after that. 
[0070] In addition, a lot of moisture is contained, and when piping of the oxygen 
off-gas outflow way 503 is long, the oxygen offgas discharged from a fuel cell 100 is 
condensed, and tends to serve as waterdrop, as it mentioned above. Therefore, even if 
such oxygen offgas is mixed with hydrogen offgas in the mixed section 411, since 
moisture is still contained, when the mixed gas passes along the inside of a combustor 
510, the contained moisture condenses it. it serves as waterdrop, and may adhere to a 
platinum catalyst 512. In this example, since a part for the liquid of the moisture which 
forms the vapor-liquid eliminator 508 in the preceding paragraph of a combustor 510, 
and is contained in mixed gas is removed as mentioned above, waterdrop can be 
prevented from adhering to the platinum catalyst 512 in a combustor 510, and the 
activity of a platinum catalyst 512 can be maintained. 

[0071] Moreover, since the output voltage of a fuel cell 100 only falls for a moment 
though the shut bulb 414 is opened during power generation operation of a fuel cell 
100, and it does not become big sag. it is satisfactory. 

[0072] In this example, it dilutes by mixing with oxygen offgas the hydrogen offgas 
discharged from the fuel cell 100 in the mixed section 41 1, and the concentration of 
the hydrogen contained in the mixed gas is further reduced by the combustor 510 as 
explained above. Therefore, since it exhausts in the atmosphere after aiming at the fall 
of the hydrogen concentration to sufficient low concentration which becomes 
effective in ignition evasion, the reliability of ignition evasion can be raised. 
[0073] By the way, in case the shut bulb 414 was opened and hydrogen offgas was 
discharged in the mixed section 41 1 by the control section 50, even if it was the case 
where hydrogen offgas was discharged in large quantities, we decided to take the 
following management for the dilution which passed through the mixture of oxygen 
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offgas and mixture in the mixed section 41 1 to be maintained, and raise the reliability 
of ignition evasion. 

[0074] It is made to raise the reliability of ignition evasion in this example using which 
method among four methods explained below as the above-mentioned coping-with 
method. 

[0075] First the 1 st method is explained using drawing 2 . Drawing 2 is a flow chart for 
explaining an example of the eccrisis method of the hydrogen offgas in the fuel cell 
system for mount of drawing 1 . 

[0076] The processing a control section 50 indicates it to be to drawing 2 when 
elapsed time, a sensor, etc. detect having become the concentration which cannot 
permit the concentration of the impurity in the hydrogen gas through which it 
circulates is started, and it controls to drive first the compressor 504 arranged all 
over the oxidization gas supply passage 501 above a specific output (for example, 
maximum output) (Step SI 02). Thereby, since the fiow rate of the oxidization gas 
incorporated through an air cleaner 502 increases, in connection with it, it is 
discharged from a fuel cell 100 and the flow rate of the oxygen offgas which flows the 
oxygen off-gas outflow way 503 also increases it. Next, a control section 50 opens the 
shut bulb 414 (Step SI 04). and discharges the hydrogen gas (hydrogen offgas) through 
which it circulates from the shut bulb 414 to the mixed section 41 1. And if a 
predetermined released time passes (Step SI 06), the shut bulb 414 will be closed 
(Step SI 08), and the processing shown in drawing 2 will be ended. In addition, as a 
released time of the shut bulb 414. 1 or less sec is desirable and about 500 msecs are 
more desirable. 

[0077] the oxygen which flows the oxygen off-gas outflow way 503 when such a 
method is used, the shut bulb 414 is opened and hydrogen offgas is discharged in the 
mixed section 41 1 — since the off-gas flow rate is increasing — the mixed section 
41 1 — setting — hydrogen offgas — oxygen — the time of mixing that it is off^gas 
a lot of [ hydrogen offgas ] nitrogen — it fully dilutes by rich gas Therefore, since the 
concentration of the hydrogen contained in mixed gas falls, it can raise the reliability 
of ignition evasion. 

[0078] Next, the 2nd method is explained using drawing 3 . Drawing 3 is a flow chart 
for explaining other examples of the eccrisis method of the hydrogen offgas in the fuel 
cell system for mount of drawing 1 . 

[0079] In case the shut bulb 414 is opened, after it drives a compressor 504 with the 
maximum output and the flow rate of oxygen offgas increases positively, it is made to 
discharge hydrogen offgas by the method shown in drawing 2 . However, for example. 
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when a compressor 504 drives with the maximum output regardless of a run state, 
there is a possibility of giving an operator sense of incongruity in a rolling stock run. In 
spite of specifically carrying out going-slowly operation supposing it is going to 
discharge hydrogen offgas and a compressor 504 drives with the maximum output 
when carrying out going-slowly operation, great rotation sound, great vibration, etc. 
will occur by the compressor 504, and sense of incongruity will be given to an operator. 
[0080] Then, it is made to open the shut bulb 414 by the 2nd method according to the 
drive of the compressor 504 which changes according to a run state (if it puts in 
another way load effect). 

[0081] Specifically, if the processing shown in drawing 3 is started, a control section 
50 will stand by first until the output of a compressor 504 exceeds a specific output 
(Step S202). In addition, the output of a compressor 504 can be drawn from outputs, 
such as a rotational frequency sensor attached in the compressor 504. 
[0082] Then, if the output of a compressor 504 changes according to a run state and 
it exceeds a specific output, a control section 50 will open the shut bulb 414 (Step 
S204). Hydrogen offgas can be discharged from the shut bulb 414 to the mixed section 
41 1 to the timing from which the flow rate of the flowing oxygen offgas is increasing 
the oxygen off-gas outflow way 503 by this. And if a predetermined released time 
passes (Step S206), the shut bulb 414 will be closed (Step S208). and the processing 
shown in drawing 3 will be ended. 

[0083] as having mentioned above, when such a method was used — oxygen — the 
method shown in drawing 2 since hydrogen offgas was discharged by the mixed 
section 41 1 when an off^gas flow rate increased — the same — the mixed section 
41 1 — setting — hydrogen offgas — oxygen — the time of mixing that it is off-gas — 
a lot of [ hydrogen offgas ] nitrogen — it fully dilutes by rich gas Therefore, since the 
concentration of the hydrogen contained in mixed gas falls, it can raise the reliability 
of ignition evasion. 

[0084] Moreover, since the drive of a compressor 504 is changing according to a run 
state to the last, the rotation sound, vibration, etc. match the run state, and there is 
no possibility of giving an operator sense of incongruity. 

[0085] Next, the 3rd method is explained using drawing 4 . Drawing 4 is a flow chart for 
explaining another example of the eccrisis method of the hydrogen offgas in the fuel 
cell system for mount of drawing 1 . 

[0086] Shortly after a control section 50 starts the processing shown in drawing 4 , 
flrst, it opens the shut bulb 414 (Step S302). and closes it (Step S304). And a control 
section 50 repeats operation which described above whether predetermined-time 
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progress was carried out if it had not judged and (Step S306) passed, after starting 
processing. By this, the shut bulb 414 will repeat opening and closing a comparatively 
short period. Then, if predetermined-time progress is carried out, the processing 
shown in drawing 4 will be ended. 

[0087] Since the shut bulb 414 repeats opening and closing a comparatively short 
period as mentioned above when such a method is used, hydrogen offgas is the 
dispersed timing of a comparatively short period, and will be discharged by every 
[ small quantity ] and the mixed section 41 1 In several steps. Therefore. In case It 
mixes with oxygen ofFgas in the mixed section 411, even If the flow rate of oxygen 
offgas compares and is not Increasing, hydrogen offgas can fully be diluted. Therefore, 
since the concentration of the hydrogen contained In mixed gas falls, It can raise the 
reliability of ignition evasion. 

[0088] Next, the 4th method is explained using drawing 5 . By this method, the buffer 
413 as shown In drawing 5 is beforehand formed between the shut bulbs 414 and the 
mixed sections 41 1 In the clrculatingHlow way 403 of drawing 1 . Drawing 5 is 
explanatory drawing for explaining the buffer arranged between the shut bulb 414 of 
drawing 1 , and the mixed section 411. 

[0089] As shown In drawing 5 , the space which the aperture of a tap hole is extracted 
from the aperture of an input, and had great capacity in the pars intermedia between 
an input and a tap hole is vacant as for this buffer 413. Therefore, the shut bulb 414 
opens, since the tap hole is extracted by it if the hydrogen offgas flows into a buffer 
413 even if it closes after that and a lot of hydrogen offgas is discharged by the 
control section 50 from the shut bulb 414 for a short time, in response to resistance, 
it piles up in the space of a center section by it, and flow out of a tap hole into the 
mixed section 41 1, and there is every [ no / small quantity ]. Therefore, in case it 
mixes with oxygen offgas in the mixed section 41 1, even if the flow rate of oxygen 
offgas compares and is not increasing, hydrogen offgas can fully be diluted. Therefore, 
the concentration of the hydrogen contained in mixed gas can be reduced enough, and 
the reliability of ignition evasion can be raised. 

[0090] B. 2nd example: — composition [ of the B-1. 2nd example ]: — drawing 6 is the 
block diagram showing the fuel cell system for mount as the 2nd example of this 
Invention Although the hydrogen storing metal alloy tank 200 was used, It replaces 
with the hydrogen storing metal alloy tank 200. and is made to use the high-pressure 
hydrogen gas holder 300 In the fliel cell system of this example as a source of supply 
of hydrogen gas by the fuel cell system of the 1st example. 
[0091] This high-pressure hydrogen gas holder 300 has filled up the Interior with 
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high-pressure hydrogen gas, and if the shut bulb 302 attached in the origin is opened, 
the hydrogen gas which has the pressure of about 20 to 35 MPa will be emitted. 
[0092] Moreover, since it is the same composition as the 1st example, a fuel cell 100 
omits explanation. 

[0093] In addition, although the fuel cell system of this example is equipped with 
hydrogen gas passage, the oxidization gas passageway, and the control section 50 as 
shown in drawing 6 , since an oxidization gas passageway is the same composition as 
the 1 st example, explanation is omitted. 

[0094] Hydrogen gas passage is equipped with the main stream passage 401 from the 
discharge mouth of the high-pressure hydrogen gas holder 300 to the feed hopper of a 
fuel cell 100. the circulatingHlow way 403 which returns from the exhaust port of a 
fuel cell 100 to the main stream passage 401 through a pump 410, the outflow way 407 
for discharging the impurity in the hydrogen gas through which it circulates, and the 
relief passage 409 for discharging hydrogen gas at the time of the abnormalities in a 
pressure. In this example, since the high-pressure hydrogen gas holder 300 is used as 
a source of supply of hydrogen gas. high-pressure hydrogen gas can be emitted. 
Therefore, like [ in the case of the hydrogen storing metal alloy tank 200 ], since it is 
not necessary to pull out hydrogen gas at the time of low-temperature starting, the 
bypass passage 405 is not formed. 

[0095] In the main stream passage 401, the shut bulb 302 is arranged at the discharge 
mouth of the high-pressure hydrogen gas holder 300, the reduced pressure bulb 418, 
the heat exchanger 420, the reduced pressure bulb 422, and the vapor-liquid 
eliminator 425 are arranged, respectively in the middle of passage, and the shut bulb 
102 is arranged at the feed hopper of a fuel cell 100. Moreover, the shut bulb 104 is 
arranged on the circulating-flow way 403 at the exhaust port of a fuel cell 100, and the 
vapor-liquid eliminator 406, the pump 410, and the check valve 426 are arranged, 
respectively in the middle of passage. In addition, the point that the shut bulb 414 is 
arranged on the outflow way 407, and the relief valve 416 is arranged in the relief 
passage 409. and the point that the outflow way 407 is connected with the oxygen 
off-gas outflow way 503. and the connection part neighborhood constitutes the mixed 
section 41 1 are the same as that of the case of the 1 st example. 
[0096] A control section 50 controls each bulb 102.104.302.414. a pump 410. and a 
compressor 504. respectively while inputting the detection result from a pressure 
sensor 400. In addition, the control line etc. is omitted in order to make a drawing 
legible. 

[0097] B-2. Operation of the 2nd example : then, explain briefly that hydrogen gas 
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flows. In addition, about oxidization gas flowing, since it is the same as that of the case 
of the 1st example, explanation is omitted. 

[0098] Although the control section 50 is opening fundamentally the shut bulb 302 of 
the high-pressure hydrogen gas holder 300, and the shut bulb 102,104 of a fuel cell 
100 at the time of operation of a fuel cell system, respectively, it has closed at the 
time of a halt. 

[0099] Moreover, in addition to this, the shut bulb 414 of the outflow way 407 is 
usually closed by the control section 50 at the time of operation. In addition, the relief 
valve 41 6 is closed like the case of the 1 st example except the cases at the time of 
the abnormalities in a pressure etc. 

[0100] Usually, if a control section 50 opens the shut bulb 302 as mentioned above at 
the time of operation, hydrogen gas is emitted from the high-pressure hydrogen gas 
holder 300. and after the emitted hydrogen gas passes along the main stream passage 
401 and is decompressed by the reduced pressure bulb 418, it will be warmed by the 
heat exchanger 420. After decompressing further by the reduced pressure bulb 422, 
the warmed hydrogen gas is the vapor-liquid eliminator 425, removes a part for the 
liquid of the moisture contained in hydrogen gas, and is supplied to a fuel cell 100. The 
supplied hydrogen gas is discharged as hydrogen offgas, after being used by the 
above-mentioned electrochemical reaction in a fuel cell 100. The discharged hydrogen 
offgas passes along the circulating-flow way 403, after a part for the liquid of the 
moisture which is the vapor-liquid eliminator 406 and is contained the inside of 
hydrogen off-gas is removed, is returned to the main stream passage 401 through a 
pump 410, and is again supplied to a fuel cell 100. At this time, when the pump 410 
formed in the middle of the circulating-flow way 403 drives like the case of the 1 st 
example, the hydrogen offgas passing through the circulating-flow way 403 attaches 
vigor, and is sent out to the main stream passage 401. In this way, it usually circulates 
through hydrogen gas through the main stream passage 401 and the circulating-flow 
way 403 at the time of operation. In addition, all over the circulating-flow way 403, 
between a node with the main stream passage 401, and a pump 410 and **, in order to 
make it the hydrogen offgas through which it circulates not flow backwards, the check 
valve 426 is formed. 

[0101] The above is explanation about the hydrogen gas in this example flowing. Next, 
discharge of the hydrogen offgas which is the feature of this invention is explained in 
detail. 

[0102] The shut bulb 414 is formed in the outflow way 407 which branched from the 
circulatingHlow way 403 like the case of the 1 st example, and it is made to discharge 



24/40 



2002-289237 



the hydrogen gas (hydrogen offgas) which contained the impurity by this shut bulb 414 
also in this example. And the concentration of the hydrogen contained in the mixed 
gas is reduced by mixing the hydrogen offgas discharged from the shut bulb 414 with 
the oxygen offgas which flows the oxygen off^gas outflow way 503 in the mixed 
section 41 1, and diluting. Furthermore, the concentration of the hydrogen which flows 
the mixed gas into a combustor 510 through the vapor-liquid eliminator 508, and the 
hydrogen contained in mixed gas in a combustor 510 using a platinum catalyst 512 is 
made to react with oxygen, and is contained in mixed gas is reduced further. In this 
way, the mixed gas by which hydrogen concentration was reduced by the combustor 
510 is discharged in the atmosphere after that. 

[0103] Therefore, also in this example, it dilutes by mixing with oxygen ofFgas the 
hydrogen ofFgas discharged from the fuel cell 100 in the mixed section 41 1 like the 1st 
example, and the concentration of the hydrogen contained in the mixed gas is reduced 
by the combustor 510. For this reason, since it exhausts in the atmosphere after 
aiming at the fall of the hydrogen concentration to sufficient low concentration which 
becomes effective in ignition evasion, the reliability of ignition evasion can be raised. 
[0104] Moreover, in order to secure higher reliability, the shut bulb 414 is opened and 
it is made to discharge hydrogen ofFgas among four methods stated in the 1st example 
also in this example using which method. 

[0105] In addition, in the 1st example, although it is the relation in which the hydrogen 
gas from the hydrogen storing metal alloy tank 200 flows and the outflow way 407 is 
branching the circulating-flow way 403 from between the shut bulb 104 of a fuel cell 
100, and the shut bulbs 408 at the time of low-temperature starting as shown in 
drawing 1 , since the circulating-flow way 403 does not have a hydrogen off-gas deer 
flow, in this example, it is branched from the downstream of a pump 410. Therefore, 
vigor can be attached and hydrogen offgas can make hydrogen offgas discharge by 
this example at the downstream of a pump 410, since the pressure is added with the 
pump 410, if the shut bulb 414 is opened. 

[0106] C. 3rd example: — composition [ of the C-1. 3rd example ]: — drawing 7 is the 
block diagram showing the fuel cell system for mount as the 3rd example of this 
invention It has the same fuel cell 100 as the 1st example, and is made to use the 
same high-pressure hydrogen gas holder 300 as the 2nd example as the hydrogen gas 
source of supply in the fuel cell system of this 3rd example. In this example, four 
high-pressure hydrogen gas holders 300 are carried in vehicles. In this case, the 
hydrogen storing metal alloy tank 200 can be used like the 1 st example. In addition, 
suppose that a sign as it is is lain down and the explanation is omitted in the following 
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explanation about the device which makes the same operation as the above 1st and 
the 2nd example. 

[0107] In the fuel cell system of this 3rd example, a part of above-mentioned example 
and passage composition are different in the passage of hydrogen gas and oxidization 
gas so that it may illustrate. 

[0108] Hydrogen gas passage has the main stream passage 401 from the 
high-pressure hydrogen gas holder 300 to a fuel cell 100, the circulating-flow way 403 
of a fuel cell 100, the outflow way 407 for impurity eccrisis, and the relief passage 409 
for the hydrogen gas eccrisis at the time of the abnormalities in a pressure like the 
above-mentioned example. In addition, in the hydrogen gas passage of this example, it 
has one relief passage 430 which will be accepted in order to raise the reliability of the 
hydrogen gas discharge at the time of the abnormalities in a pressure, the leak check 
passage 427 used in case hydrogen gas leakage is checked, and the feeder current 
way 432 from the hydrogen gas supply port 429 to the restoration mouth of the 
high-pressure hydrogen gas holder 300. 

[0109] In addition to the shut bulb 302 of the discharge mouth of the high-pressure 
hydrogen gas holder 300, the main stream passage 401 has the discharge manual bulb 
304, and the reduced pressure bulb 418, a heat exchanger 420 and the reduced 
pressure bulb 422. Like the 2nd example, the circulatingHlow way 403 is equipped with 
vapor-liquid eliminator 406 grade, and circulates hydrogen offgas through a check 
valve 426 with a pump 410. The feeder current way 432 equips the restoration mouth 
of the high-pressure hydrogen gas holder 300 with a check valve 306 and the 
restoration manual bulb 308. The relief passage 430 and 409 has relief valves 415 and 
416, and, in the leak check passage 427, the outflow way 407 has the leak check boat 
428 for the shut bulb 414 and the hydrogen diluter 424, respectively. 
[01 10] An oxidization gas passageway is equipped with the oxidization gas supply 
passage 501 for the oxidization gas supply to a fuel cell 100, and the oxygen off-gas 
outflow way 503 for oxygen off^gas eccrisis like the above-mentioned example. In 
addition, in the oxidization gas passageway of this example, it has the oxygen off^gas 
branching introduction passage 505 for leading oxygen offgas to the below-mentioned 
hydrogen diluter 424. and the water cycle passage 601 for removing the water in the 
introductory passage concerned. 

[01 1 1] The configuration in the oxidization gas supply passage 501 is the same as that 
of the 2nd example, and the humidifier 506 is constituted possible [ gas 
humidification ] also on the oxygen off-gas outflow way 503. From the fuel cell 1 00 
side, the oxygen off-gas outflow way 503 is equipped with a pressure regulating valve 
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509, the above-mentioned humidifier 506, the vapoHiquid eliminator 520, and the 
muffler 522 that is a silencer, and is using the passage end as the ofF-gas exhaust port 
524. 

[01 12] Moreover, the water cycle passage 601 is equipped with a pump 602,606, the 
humidification water tank 604, and an injector 608. And this water cycle passage 601 
carries out circulation supply of the water separated with the vapor-liquid eliminator 
520 through a pump 602.606 in the oxidization gas supply passage 501. 
[0113] Furthermore, a control section 50 controls each bulb 102,104,302,414, a pump 
410,602,606, and a compressor 504, respectively while inputting the detection result 
obtained from the various sensors which are not illustrated. Although a pump 410. a 
compressor 504. a pump 602.606, etc. are driven by the motor, respectively, 
illustration is omitted about them. In addition, the discharge manual bulb 304 and the 
restoration manual bulb 308 are opened and closed manually, respectively. 
[01 1 4] C-2. Explain : of the 3rd example of operation, next that gas flows from the flow 
of oxidization gas. If a compressor 504 is driven by the control section 50. the air in 
the atmosphere will be incorporated as oxidization gas like the 1st and the 2nd 
example. And this oxidization gas is supplied to a fuel cell 100 through a humidifier 506 
in response to purification by the air cleaner 502, and the pressurization by the 
compressor 504. 

[0115] The supplied oxidization gas is discharged as oxygen offgas, after being used 
for the electrochemical reaction mentioned above in the fuel cell 100. After the 
discharged oxygen offgas passes along the oxygen off-gas outflow way 503 and minds 
a pressure regulating valve 509, it flows into a humidifier 506 again. 
[0116] By the oxygen pole side in a fuel cell 100, as mentioned above, since water 
(H20) is generated according to a formula (2). the oxygen offgas discharged from a 
fuel cell 100 is very wet, and contains many moisture. The oxidization gas (air) which 
took in out of the atmosphere and was pressurized by the compressor 504 on the 
other hand is low gas of humidity. It is made to give moisture from very wet oxygen 
offgas to dry oxidization gas in this example by passing one humidifier 506 for the 
oxidization gas supply passage 501 and the oxygen off^gas outflow way 503, and 
performing steam exchange among both. Consequently, the oxidization gas which 
flows out of a humidifier 506 and is supplied to a fuel cell 100 becomes to some extent 
wet. and the oxygen offgas which flows out of a humidifier 506 and is discharged into 
the atmosphere of the vehicles exterior becomes to some extent dry. For this reason, 
there are the following advantages. 

[0117] To the 1st, oxygen offgas is not probably discharged in the atmosphere of the 
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vehicles exterior as it is through the oxygen off-gas outflow way 503, become very 
wet with the water generated as mentioned above. The smoke of a thick steam seems 
therefore, not to come from the off-gas exhaust port 524 of vehicles, even if ambient 
temperature, such as a winter season, is very low cases. The oxidization gas (air) from 
a compressor 504 is not supplied [ 2nd ] to a fuel cell 100, while it has been dry. It 
seems that therefore, reaction efficiency of the electrochemical reaction mentioned 
above is not lowered since the front face by the side of the oxygen pole of the 
electrolyte film in a fuel cell 100 is not dried. 

[01 18] In this way, next, the oxygen offgas which became dry cleaning a certain grade 
in the humidifier 506 flows into the vapor-liquid eliminator 520. In the vapor-liquid 
eliminator 520, the oxygen offgas from a humidifier 506 is detached by vapor-liquid to 
a part for a part for a gas, and a liquid, the moisture contained in oxygen offgas is 
further removed as a part for a liquid, and it is made dry cleaning more. Moreover, the 
removed moisture is collected as recycled water, is pumped up with a pump 602, and 
is stored in the humidification water tank 604. And this recycled water is sent out to 
an ir\jector 608 with a pump 606, it is the input of a compressor 504. and an atomizer 
is carried out with an injector 608, and it is mixed from an air cleaner 502 to 
oxidization gas. By carrying out like this, the oxidization gas passing through the 
oxidization gas supply passage 501 is further made into the sentiment. 
[01 19] After that, the oxygen offgas which became [ in / the vapor-liquid eliminator 
520 / as mentioned above ] dry cleaning further is muffled by the muffler 522, and is 
discharged in the atmosphere of off-gas exhaust port 524 empty-vehicle both the 
exteriors. 

[0120] Next, it explains that hydrogen gas flows. Usually, the discharge manual bulb 
304 of the high-pressure hydrogen gas holder 300 is always open at the time, and has 
always closed the restoration manual bulb 308. 

[0121] Moreover, the switching condition of the shut bulb 302 of the high-pressure 
hydrogen gas holder 300 and the shut bulb 102,104 of a fuel cell 100 is as the 2nd 
example having explained. 

[0122] In addition, the shut bulb 414 of the outflow way 407 is fundamentally closed by 
the control section 50 at the time of operation. In addition, the relief valve 415,416 is 
closed except the cases at the time of the abnormalities in a pressure etc. 
[0123] If a control section 50 opens the shut bulb 302 as mentioned above at the time 
of operation, the hydrogen gas of the high-pressure hydrogen gas holder 300 will be 
supplied to a fuel cell 100 like the case of the 2nd example through a part for the 
moisture liquid in reduced pressure by the reduced pressure bulb 418, warming by the 
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heat exchanger 420, the further reduced pressure by the reduced pressure bulb 422, 
and the vapor-liquid eliminator 425. The supplied hydrogen gas is discharged as 
hydrogen offgas, after being used by the above-mentioned electrochemical reaction in 
a fuel cell 100. Like the case of the 2nd example, the discharged hydrogen offgas has 
**** with a pump 410, is returned to the main stream passage 401 from the 
circulating-flow way 403, and is again supplied to a fuel cell 100. In addition, adverse 
current evasion of circulation hydrogen offgas is made with the check valve 426 of the 
circulating-flow way 403. 

[01 24] Thus, the point which can cause the rise of the output voltage of a fuel cell 100 
is as having mentioned already in the 1 st example by returning hydrogen offgas to the 
main stream passage 401, and circulating hydrogen gas. 

[0125] Moreover, it is as having mentioned already in the 1st example also about the 
point that it is avoidable also about stay of impurities, such as nitrogen contained in 
oxidization gas, with circulation of hydrogen offgas, and the point which can perform 
fall evasion of the output voltage of a fuel cell 100. 

[0126] In addition, the drive is controlled by the control section 50, and the pump 410 
is changing the rate of flow of the hydrogen offgas which flows the circulating-flow 
way 403 according to the consumption of the power which the fuel cell 100 generated. 
[0127] Moreover, near the outlet of the high-pressure hydrogen gas holder 300, 2 
reduced-pressure bulb of the reduced pressure bulb 418 for primary reduced pressure 
and the reduced pressure bulb 422 for secondary reduced pressure is prepared. 
These reduced pressure bulbs are decompressing the high-pressure hydrogen gas in 
the high-pressure hydrogen gas holder 300 in two stages. Namely, specifically, it 
decompresses by the reduced pressure bulb 418 for primary reduced pressure from 
about 20 to 35 MPa to about 0.8 to 1 MPa, and decompresses by the reduced 
pressure bulb 422 for secondary [ further ] reduced pressure from about 0.8 to 1 MPa 
to about 0.2 to 0.3 MPa. Consequently, high-pressure hydrogen gas is supplied to a 
fuel cell 200, and it is not said that its fuel cell 200 is hurt. The same is said of the 2nd 
example. 

[0128] In addition, high-pressure hydrogen gas is decompressed by the reduced 
pressure bulb 418 for primary reduced pressure from about 20 to 35 MPa to about 0.8 
to 1 MPa. In order to accompany the hydrogen desorption from the high-pressure 
hydrogen gas holder 300 by expansion, discharge temperature changes with a 
pressure and flow rates. In this example, the heat exchanger 420 has been arranged 
between the reduced pressure bulb 418 for primary reduced pressure, and the 
reduced pressure bulb 422 for secondary reduced pressure, and the structure which 



29/40 



2002-289237 



carries out a heat exchange to the hydrogen gas after reduced pressure is adopted as 
it. Although not illustrated in this heat exchanger 420, the cooling water which 
circulated through the fuel cell 100 is supplied, and a heat exchange is performed 
between the hydrogen gas which carried out the temperature change to the cooling 
water. By passing this heat exchanger 420, the temperature of hydrogen gas serves as 
an almost proper temperature requirement and can be supplied to a fuel cell 100. 
Therefore, within a fuel cell 100, since sufficient reaction temperature is obtained, 
electrochemical reaction can progress and proper power generation operation can be 
performed. The same is said of the 2nd example. 

[0129] Moreover, as mentioned above, in the oxygen pole sjde in a fuel cell 100, water 
(H20) is generated according to a formula (2), and the water goes also into a hydrogen 
pole side through an electrolyte film from an oxygen pole side as a steam. Therefore, 
the hydrogen offgas discharged from a fuel cell 100 contains quite many wet moisture. 
The vapor-liquid eliminator 406 is formed in the middle of the circulating-flow way 403, 
the moisture contained in hydrogen offgas by this vapor-liquid eliminator 406 is 
detached by vapor-liquid, a part for a liquid is removed, and it is made to send only a 
part for a gas (steam) to a pump 410 with other gases in this example, the moisture 
contained in the hydrogen offgas which flows back to the main stream passage 401 by 
this — a part for a gas — becoming — a fuel cell 100 — moisture — vapor-liquid — 
it is not supplied as a mixture for this reason, vapor-liquid — since what takes up 
hydrogen gas passage with a mixture is lost, in a fuel cell 100, it is continued good and 
power generation operation causes neither the fall of the output voltage of a single 
cell, nor the fall of the amount of power generation of the fuel cell 100 whole The same 
is said of the 2nd example. 

[0130] Moreover, hydrogen gas is circulated in order to make the impurity contained in 
hydrogen gas equalize as mentioned above. However, though hydrogen gas is made to 
equalize in this way, since an impurity always begins to leak from an oxygen pole side 
in a fuel cell 100 at a hydrogen pole side, if it passes for a long time, the concentration 
of the impurity in the equalized hydrogen gas will go up gradually, it will take to it, and 
the concentration of hydrogen will fall. 

[0131] Therefore, the shut bulb 414 was formed in the outflow way 407 which 
branched from the circulating-flow way 403, and some hydrogen gas containing the 
impurity which opens this shut bulb 414 periodically and circulates through it by the 
control section 50 is discharged. Some hydrogen gas which contained the impurity by 
opening the shut bulb 412 is discharged from a circuit, and hydrogen gas only with the 
part pure from the high-pressure hydrogen gas holder 300 is introduced. Thereby, the 
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concentration of the impurity in hydrogen gas falls and the concentration of hydrogen 
goes up conversely. Consequently, a fuel cell 100 can continue power generation and 
can perform it appropriately. Although the time interval which opens the shut bulb 414 
changes with a service condition or outputs, it is good for 5sec(s) also as about 1 time, 
for example. 

[0132] In addition, though the shut bulb 414 is opened during power generation 
operation of a fuel cell 100, the output voltage of a fuel cell 100 only falls for a moment, 
and since it does not become big sag, it is satisfactory. As a released time of the shut 
bulb 414, 1 or less sec is desirable, for example, about 500 msecs are more desirable. 
[0133] Next, the excretory system of hydrogen offgas and the situation of gas eccrisis 
are explained. Drawing 8 is the outline perspective diagram showing the important 
section of the excretory system of hydrogen offgas. The hydrogen gas discharged 
from the shut bulb 414 passes along the outflow way 407, and is supplied to the 
hydrogen diluter 424. It passes along the oxygen off-gas branching introduction 
passage 505 which branched from the oxygen off-gas outflow way 503 in the hydrogen 
diluter 424. and oxygen offgas is also supplied to it. 

[0134] The hydrogen diluter 424 is a case it is made to have mixing chamber 424a of 
gas formed in the interior, and is expanded and equipped with this mixing chamber 
capacity compared with distributed gas passage (the outflow way 407 and oxygen 
off-gas branching introduction passage 505). Mixing chamber 424a is divided in shield 
424b so that a gas passageway may be made into the shape of JIGUZAKU. The 
hydrogen diluter 424 which has such structure dilutes the hydrogen gas discharged 
from the shut bulb 414 by mixing the hydrogen gas and oxygen offgas which were 
supplied as mentioned above by mixing chamber 424a. The diluted hydrogen gas is 
sent into the oxygen off^gas outflow way 503, and is further mixed with the oxygen 
offgas which flows the oxygen off^gas outflow way 503. And the mixed gas joins the 
oxygen off^gas outflow way 503 of the lower stream of a river of a muffler 522 through 
down-stream passage 407a of the outflow way 407, and is exhausted in the 
atmosphere besides vehicles from the off-gas exhaust port 524. 

[0135] Thus, according to this example which discharges hydrogen offgas, there is the 
following advantage. First, hydrogen offgas and oxygen offgas were led to mixing 
chamber 424a of the hydrogen diluter 424, and it decided for capacity to mix and 
dilute both gas with large mixing chamber 424a. Therefore, since hydrogen offgas and 
oxygen offgas are efficiently mixed based on expansion of mixing chamber capacity, 
dilution of hydrogen offgas, as a result a hydrogen concentration fall can be aimed at 
certainly. 
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[0136] And on the oxygen off-gas outflow way 503, it decided to aim at unification of 
the mixed gas in the branching introduction to the hydrogen diluter 424 of oxygen 
offgas from the upstream of a muffler 522, and the lower stream of a river of a muffler 
522. Since a muffler 522 causes the pressure loss to the fluid (oxygen offgas) to pass 
on the structure, it makes passage generate differential pressure before and behind a 
muffler by this pressure loss. In this example, differential pressure to which a 
unification part becomes low is generated between the branching part of the oxygen 
ofPgas branching introduction passage 505, and the unification part of down-stream 
passage 407a. Therefore, oxygen offgas can be certainly introduced into mixing 
chamber 424a of the hydrogen diluter 424 through the oxygen off-gas branching 
introduction passage 505 by this differential pressure. For this reason, cost can also 
be reduced, while being able to perform introduction of oxygen offgas and being able 
to attain simplification of configuration and control, even if it does not use a special 
device. In addition, since gas mixture and passage by mixing chamber 424a of capacity 
expansion are aimed at, a silencing effect can also be demonstrated. 
[01 37] Moreover, the unification part of down-stream passage 407a in the oxygen 
off-gas outflow way 503 serves as the mixed section 41 1 in the above-mentioned 1st 
and the 2nd above-mentioned example. Therefore, in this 3rd example, the 
concentration of the hydrogen contained in the mixed gas can be reduced more by 
mixing the fully diluted hydrogen offgas discharged from the hydrogen diluter 424 with 
the oxygen offgas which flows the oxygen off-gas outflow way 503, and diluting further. 
[01 38] After aiming at the fall of the hydrogen concentration to sufficient low 
concentration which becomes effective in ignition evasion also by this example these 
results, hydrogen offgas can be exhausted in the atmosphere. Therefore, the reliability 
of ignition evasion can be raised. 

[0139] In addition, in order to secure higher reliability, the shut bulb 414 is opened and 
it is made to discharge hydrogen offgas among four methods stated in the 1st example 
also in this 3rd example using which method. 

[0140] On the other hand, when the abnormalities of the reduced pressure bulb 418 
and 422 breaking down arise, a bird clapper may have unusually highly the pressure of 
the hydrogen gas supplied to a fuel cell 100. Therefore, in this example, in the middle 
of the relief passage 430 which branched in the latter part of the reduced pressure 
bulb 418 in the main stream passage 401, while forming a relief valve 41 5 A relief valve 
416 is formed in the middle of the relief passage 409 which branched in the latter part 
of the reduced pressure bulb 422. When the pressure of the hydrogen gas in the main 
stream passage 401 which results in the reduced pressure bulb 422 goes up from the 
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reduced pressure bulb 41 8 beyond a predetermined value When the pressure of the 
hydrogen gas in the main stream passage 401 from the reduced pressure bulb 422 to 
[ a relief valve 415 opens and ] a fuel cell 100 is improved beyond a predetermined 
value The relief valve 416 opened, hydrogen gas was exhausted in the atmosphere 
besides vehicles, and more than it, the pressure of hydrogen gas has prevented the 
bird clapper as it is excessive. 

[0141] Moreover, when filling up the high-pressure hydrogen gas holder 300 with 
hydrogen gas, by connecting a hydrogen gas delivery pipe (not shown) and opening 
manually the restoration manual bulb 308 attached in the high-pressure hydrogen gas 
holder 300, through the feeder current way 432, the high-pressure hydrogen gas 
supplied from a hydrogen gas delivery pipe flows into the high-pressure hydrogen gas 
holder 300, and the hydrogen gas supply port 429 prepared in the side of vehicles is 
filled up with it. In addition, in order to make it the hydrogen gas with which the 
high-pressure hydrogen gas holder 300 was filled up not flow backwards at this time, 
the check valve 306 is formed in the origin of the high-pressure hydrogen gas holder 
300. 

[0142] Next the gas discharge mechanism in the off^gas exhaust port 524 adopted by 
this example is explained They are explanatory drawing in which drawing 9 explains 
the circumference of the off^gas exhaust port 524, and explanatory drawing which 
drawing 10 takes the circumference of the off^gas exhaust port 524. and explains a 
relation with the body. The oxygen off^gas outflow way 503 is made to counter the 
off^gas exhaust port 524 of the end, and has the disk-like diffusion board 530 so that 
it may illustrate. This diffusion board 530 is being fixed to the oxygen off-gas outflow 
way 503 with the support arm 532. 

[0143] The oxygen off^gas outflow way 503 has covered the diffusion board 530 and 
the off^gas exhaust port 524 in the bumper skirt-board section BS, when it has 
extended to the rear bumper B of Body S and sees from the body side, as shown in 
drawing 1 0 . And the protector 536 is arranged so that this off^gas exhaust port 524 
may be covered including the diffusion board 530. 

[0144] It is being fixed to the main part of the oxygen off^gas outflow way 503, a 
protector 536 being fabricated by dished through porous punching processing of a 
punching press etc.. and applying the plate made from stainless steel in the center of 
a bumper skirt-board section BS empty-vehicle object, in this example, a protector 
536 is fixed so that fixed distance may be maintained from the off-gas exhaust port 
524 or the diffusion board 530 — having — punch ~ the aperture of a hole is set to 
about 5mm moreover, punch — a hole — clearance from the off^gas exhaust port 524 
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or the diffusion board 530 is made into the distance assumed that an ignition source 
does not enter into the ofl^gas exhaust port 524 directly so that an array can be 
penetrated without the exhaust gas from the off-gas exhaust port 524 causing 
unprepared gas stay in addition, punch — what is necessary is just the path (about 
about 8mm) which goes out [ upper limit / of an aperture / about about 1-2mm. then 
/ good ] substantially a direct enter lump of the ignition source to the ofl^gas exhaust 
port 524 by evasion about the minimum of the aperture of a hole that gas 
transparency is possible and what is necessary is just the aperture in which 
punching-press processing is possible 

[0145] Thus, since it has the diffusion board 530, in this example, the gas discharged 
from the ofFgas exhaust port 524 collides with the diffusion board 530. is diffused in 
the direction of the diameter of opening of the ofF-gas exhaust port 524. is diffused on 
circumference all sides, and is mixed with the atmosphere. For this reason, since the 
contact opportunity of exhaust gas (hydrogen offgas) and the air of the passage end 
circumference of the oxygen ofl^gas outflow way 503 increases, dilution of the part 
and exhaust gas (hydrogen offgas) progresses, and hydrogen concentration can be 
promptly reduced also in a gas eccrisis part. Consequently, hydrogen concentration 
can be conjointly reduced more certainly with dilution by the hydrogen diluter 424. and 
dilution by unification of down-stream passage 407a. and the reliability of ignition 
evasion can be raised more. In addition, in this example, the oxygen off^gas outflow 
way 503 was considered as piping made from stainless steel of about 40mm of tube 
diameters, and from the outflow way end, the diffusion board 530 of 100-1 50mm of 

was detached about 30-50mm, and was installed. 
[0146] Moreover, since the above-mentioned clearance is secured while covering the 
off^gas exhaust port 524 and the diffusion board 530 by the porous protector 536. an 
ignition source can be prevented from entering into the off^gas exhaust port 524 
directly. For this reason, the reliability of ignition evasion of the exhaust gas (hydrogen 
offgas) from the ofl^gas exhaust port 524 can be conjointly raised further with the 
hydrogen concentration reduction by the hydrogen diluter 424 grade mentioned 
already. In addition, although the pebble which carried out tire splashes collides with a 
protector 536. it reaches neither the ofl^gas exhaust port 524 nor the diffusion board 
530. Therefore, the passage injury by the stepping stone etc. is avoidable. 
[0147] In addition, although the case where the diffusion board 530 and a protector 
536 were used together was explained, it can also constitute from an 
above-mentioned example so that it may be accepted diffusion board 530 or may have 
only a protector 536. Moreover, if it is in a protector 536. a mesh-like thing can be 



34/40 



2002-289237 



fabricated in a predetermined configuration and it can also install in a bumper etc. 
[0148] D. Modification : in addition, this invention can be carried out in various modes 
in the range which is not restricted to the above-mentioned example or the 
above-mentioned operation gestalt. and does not deviate from the summary. 
[0149] In the 1st and 2nd above-mentioned examples, this invention was applied to 
the fuel cell system which used the hydrogen storing metal alloy tank 200 and the 
high-pressure hydrogen gas holder 300 as a source of supply of hydrogen gas. 
However, this invention is not limited to these and can be applied also to the fuel cell 
system using the reforming machine which reforms original fuel and generates 
hydrogen gas as a source of supply of hydrogen gas. 

[0150] Moreover, although the hydrogen offgas discharged from the fuel cell 100 is 
returned to the main stream passage 401 and hydrogen gas is circulated in the 1st and 
2nd above-mentioned examples, this invention can apply the hydrogen offgas 
discharged from the fuel cell 100 also to the fuel cell system of the type made to 
discharge in the atmosphere as it is. without not being limited to the fuel cell system 
of the type made to circulate through such hydrogen gas. and circulating hydrogen gas. 
[0151] Moreover, the combustor 510 explained in the 2nd example can be formed in 
the juncture lower stream of a river of down-stream passage 407a explained in the 3rd 
example, and the oxygen ofl^gas outflow way 503. and the hydrogen concentration 
reduction by the hydrogen diluter 424 and the hydrogen concentration reduction 
through the catalytic reaction by the combustor 510 can also be used together. 
[0152] Moreover, in the 3rd example, the relief passage 430 and 409 is established for 
the hydrogen diluter 424 in each relief passage of the above [ **** / making the 
oxygen off^gas outflow way 503 join ] in the end. and hydrogen gas (relief gas) can be 
mixed and diluted with oxygen offgas. 

[0153] Moreover, the diffusion board 530 explained in the 3rd example is formed in the 
end of the relief passage 430 and 409, and the hydrogen gas which has the passage 
concerned discharged is diffused on all sides, and can be diluted. In addition, it can 
also prepare in the end of the oxygen off^gas outflow way 503 which explained this 
diffusion board 530 in the 1st and the 2nd example. 

[01 54] Moreover, the diffusion board 530 explained in the 3rd example is not 
restricted to the installation by the side of the end of the oxygen offr-gas outflow way 
503. installs the diffusion board 530 in a body side (for example, a bumper, a body 
frame, protector 536 grade), and can counter with the ofFgas exhaust port 524 of the 
oxygen off-gas outflow way 503. 

[0155] Moreover, in the 3rd example, it shall have mixing chamber 424a by which the 
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layer of a platinum catalyst 512 was formed in the internal surface in the hydrogen 
diluter 424. If it carries out like this, since mixture with oxygen offgas and the 
hydrogen removal by catalytic reaction can be caused simultaneously, certain-ization 
of hydrogen concentration reduction can be attained by the hydrogen diluter 424. 
[0156] Moreover, in the 3rd example, although the diffusion board 530 was made to 
counter the off-gas exhaust port 524 of oxygen off-gas outflow way 503 end, it can 
also deform as follows. Drawing 1 1 is explanatory drawing explaining the oxygen 
off^gas outflow way 503 and the diffusion board 530 of a modification. 
[01 57] As shown in drawing 1 1 , the oxygen off^gas outflow way 503 extends the 
off-gas exhaust port 524 in the shape of a trumpet, and has it. And the diffusion board 
530 is made into the thing of the shape of a cone, and a convex truncated-cone 
configuration, and is installed in the interior of opening or the opening exterior of the 
off^gas exhaust port 524. Even if it carries out like this, dilution of exhaust gas 
(hydrogen offgas) and prompt hydrogen concentration reduction can be aimed at 
through the diffusion to the four way type of an exhaust gas. In this case, much more 
gaseous diffusion can be planned from the off-gas exhaust port 524 being extended in 
the shape of a trumpet. In addition, as shown in drawing 1 1 , if a tube-like object 531 is 
arranged on the outside of the opening edge of the off-gas exhaust port 524. the 
surrounding atmosphere can enter it in the style of an exhaust gas from the off-gas 
exhaust port 524 with the gas discharge from the off-gas exhaust port 524 from 
between a tube-like object 531 and off^gas exhaust port 524 opening edges. 
Therefore, it progresses [ contact to the atmosphere is performed compulsorily and / 
dilution of the part and hydrogen ] and is desirable. 

[0158] Moreover, although diverging from the oxygen off^gas outflow way 503 
performed oxygen off^gas introduction to the hydrogen diluter 424 in the 3rd example 
as shown in drawing 7 , oxygen offgas can also be compulsorily introduced using a 
pump etc. If it carries out like this, the hydrogen off^gas dilution by the hydrogen 
diluter 424 advances compulsorily, and is desirable. 

[0159] Furthermore, the buffer 413 in the 1st example can also be transformed as 
follows. Drawing 12 is explanatory drawing for explaining the buffer 413 of a 
modification. If the side attachment wall is made into the shape of bellows, the 
configuration into which bellows was usually folded is taken and bellows is extended, it 
is made for the buffer 413 of a modification to return to the original configuration 
depended on an own elastic force so that it may illustrate. Therefore, when the 
hydrogen offgas from the shut bulb 414 flows into such a buffer 413 (intermittent 
current close by bulb turning on and off), as the two-dot chain line in drawing shows, a 
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buffer 413 extends a bellows configuration by the gas-stream close, causes the 
increase in capacity, and makes hydrogen offgas pile up. And since this buffer 413 
makes hydrogen offgas [ finishing / stay ] mix in the down-stream mixed section 41 1 
with the configuration return by the elastic force, it can make hydrogen offgas dilute 
certainly by oxygen offgas in the mixed section 41 1. 

[0160] Although it was made for the buffer 413 of the shape of this bellows to return 
to the original configuration by the own elastic force, it can return to the original 
configuration with a spring, an actuator, etc. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the fuel cell system for mount as the 1 st 
example of this invention. 

[Drawing 2] It is a flow chart for explaining an example of the eccrisis method of the 
hydrogen offgas in the fuel cell system for mount of drawing 1 . 

[Drawing 3] It is a flow chart for explaining other examples of the eccrisis method of 

the hydrogen offgas in the fuel cell system for mount of drawing 1 . 

[Drawing 4] It is a flow chart for explaining another example of the eccrisis method of 

the hydrogen offgas in the fuel cell system for mount of drawing 1 . 

[Drawing 5] It is explanatory drawing for explaining the buffer arranged between the 

shut bulb 414 of drawing 1 , and the mixed section 411. 

[Drawing 6] It is the block diagram showing the fuel cell system for mount as the 2nd 
example of this invention. 

[Drawing 7] It is the block diagram showing the fuel cell system for mount as the 3rd 
example of this invention. 

[Drawing 8] It is the outline perspective diagram showing the important section of the 
excretory system of hydrogen offgas. 

[Drawing 9] It is explanatory drawing explaining the circumference of the off-gas 
exhaust port 524. 

[Drawing 10] It is explanatory drawing which takes the circumference of the off-gas 
exhaust port 524, and explains a relation with the body. 

[Drawing 11] It is explanatory drawing explaining the oxygen off^gas outflow way 503 
and the diffusion board 530 of a modification. 

[Drawing 1 2] It is explanatory drawing for explaining the buffer 413 of a modification. 
[Description of Notations] 
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50 — Control section 
100 — Fuel cell 
102 — Shut bulb 
104 ~ Shut bulb 

200 — Hydrogen storing metal alloy tank 
202 — Shut bulb 

300 — High-pressure hydrogen gas holder 

302 — Shut bulb 

304 — Discharge manual bulb 

306 — Check valve 

308 — Restoration manual bulb 

400 — Pressure sensor 

401 — Main stream passage 

402 — Shut bulb 

403 — Circulating-flow way 

404 — Reduced pressure bulb 

405 — Bypass passage 

406 — VaporHiquid eliminator 

407 — Outflow way 

408 — Shut bulb 

409 — Relief passage 

410 — Pump 

41 1 — The mixed section 

412 ~ Shut bulb 

413 -- ' Buffer 

414 — Shut bulb 
416 — Relief valve 

418 — Reduced pressure bulb 

420 — Heat exchanger 

422 — Reduced pressure bulb 

424 — Hydrogen diluter 

425 — Vapor-liquid eliminator 

426 — Check valve 

427 — Leak check passage 

428 — Leak check boat 

429 — Hydrogen gas supply port 
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430 


— Relief passage 


432 


— Feeder current way 


501 


— Oxidization gas supply passage 


502 


— Air cleaner 


503 


— Oxygen off-gas outflow way 


504 


— Compressor 


505 


— Oxygen off-gas branching introduction passage 


506 


— Humidifier 


508 


— Vapor-liquid eliminator 


509 


— Pressure regulating valve 


510 


— Combustor 


512 


— Platinum catalyst 


520 


— Vapor-liquid eliminator 


522 


~ Muffler 


524 


— Off-gas exhaust port 


530 


— Diffusion board 


532 


— Support arm 


536 


— Protector 


601 


— Water cycle passage 


602 


— Pump 


604 


— Humidification water tank 


606 


— Pump 


608 


— Injector 


B- 


- Posterior part bumper 


BS 


— Bumper skirt-board section 


S - 


- Body 



[Translation done.] 
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B. m2omMm : 

B - 2. m20)mMm<o$m 

C. »3©'*tePII: 

c- 1 . m3<Dmmm<Dm'&: 

C-2. ?K3cr)Stete^©ftll'P: 

D. ^ftiW: 

[0038] A. mi<mmm: 

A - 1 . ® 1 ©iiiifeW<D«jii!t. : ^ I ^Oi^mmm i 

mm t L -c<D^wmmn^mu x r i^^fis-^-mmx^> 

■^'mxwyy^iiw^-t ■'^ms^'^^ 1 0 0 

m 1 0 0 \cff,ip:ax^\'i^'^hA<^miM^^ ^yt>2o 

Oi, *liiilx-C(.»S» 

[0039] ^, ^J4«?l!i 1 0 OW. 7K.^*S^ 

[0 04 0]F41^. *?flW'-'l<^:'''^*\ m-?*!f^ffi?fb 

ixcda^ tmmmxu;^ (2) ©txiSAH-n^ns^c 

[004 I ] 



< 1 ) 

(2 ) 
(3 ) 



'<t. tmm^ (Nm-ti r) t. ^ti^MM^^^ik^yjht^ 

l"li"«f«S*'i'^*t3 0 . m^:^')2<A.icAiTM.tmTMtG:> 

mx. ^■^)i^'.Haxms^Bf&Lx\,^?o. c©9^. 



n 

C 0 0 4 3 1 'K2ii»iiS'^?#.^f > 2 0 0 Si, rtSB 

[0 04 4] ts.X6. -fr.tmsk^^±\t. Am^D'>'n-is:^ h 

0 I CcT^ ■3" J: -5 !C . >- ;^ f • Art t? X «:?^ 3 it -6 

[0046] C<D^*>. ?k;^?«;^mtfS51. 7K^!Riig^# 
j?>i7 2 0 ^oM&UiPhmh^'^i^ 1 0 0(DfJI;l^aic:^. 
-f.^(Mil{S4 0 1 i. »4«?l!il 0 0(DpWP*>6fIif 
f -5>xl<>-/4 1 0^/rL/t:*iJi£3ScIg4 0 1 {cS^WJSiJiE 
8S4 0 3 i . l5:sli^StS4 0 1 ii^h'n^hXmmmt^ 0 

[ 0 0 4 7 ] *0tE?tlf84 0 1 /K^l!S,i^1&# 5^ > 

2 0 OCDSitUPJili^-P f h^'i-'l'-vf 2 0 2. ^^fiSHc? titles 
'J . iMgjiff Jcf£:;>-j-l2 >-y-4 0 0 i -f V f- '<>\y-fA 0 
2^ilW:^^^^7'4 0 4*5i]S^^^-Cfc«:). M^Wflfel 0 
0 (DKi|6r-l K •> t' 1- 1 0 2 ASKH ^ tl tTl ^ ^ „ 

ii^>Jferg4 0 3 Jcji. 1 0 OOMiUnic 

i^r vh'<>\^^^ 0 4A4i3a!54'it:*s») . ?£[f5MfJC. 

4 0 6. >^ 4 0 8 *5 J: > "/ 

884 0 5 Kiii^-f h 4 1 JIPtliT*£S'ri 4 0 7 

JCWi't h^<^l':7'4 I 4 U y-7?ic8S4 0 9 

[ 0 0 4 8 ] ->3\ it^l::'j>'^i:^SIf»», l^i4'®t i 0 o Jc 

m\Wb> 1 0 0 *>6flHJi3*T/i:HS-^')'^ fi7.^m^-^h 

ia'i<mLMiJi':'^'^WMmi 5 O 3 i , ^:lix.r l 
[ 0 0 4 9] W.\til7s'Am\mSkh 0 I :C!J:. -x-f 'J - • 
•;-5 0 2i. ri>7U-:'-y-5 0 4t. MM?S5 0 6i. 

[ 0 0 5 0 ] it; is. iii)aiL/fc4<>?t-/^;^i)^oS«o*/fHlBf£[fS4 
0 7 w. flSfb:'/x«i»«0«94t+:^ ^//xptBiJiesgo C 3 i 
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[ 0 0 5 I ] */c. $tJfflJ3l55 0 tt. )£;'3-ti >t>-4 0 0 

^cDt^jffiSim^A/j-r-siftj;:. ,^^^'J^■7•l 0 2. lo 

4 . 2 0 2. 402, 408, 4 1 2, 4 1 4 i , 
t7-4 1 0 i . 3 U -9- 5 0 4 i . ^r-eti-en^ip-r 
iaffi«rm-^t <-r€.fctoK. 

[ 0 0 5 2 ] A 2 . %\ QymmMfi^^ ■ ^U^'^tt 

0fi:J;-^r:3>-/U' •:'■t^5 0 4 tcci:*) , 

:^m4icD^SlJ!»5(K< b X i U r tlx 0 iA i$ ti . x T i"; - 
5 0 2 4C J: -c#lb 3 n/d^> Kfb:^/X tt^H^iiftSS 5 0 

1 =&ay . »®S5 0 6>£/rurj(^**Sit 1 0 Oicim 
3tiS. tJt.^3tr/cBHb^ix(i. Jgi*4'©ll£ 1 0 0rttc*d 

20 tl^, 

[ 0 0 ,5 3 ] Xi.c. 7K3R;^?'X©»5£ti!c-^i^rgJiH>}-r^. 
l|iiJiia^.5 0 tc J: -C . /k^iSiat^is ^ > 2 0 0 ©t' + 

•V h ^A'ju-y 2 0 2 1 . mmm^t i o o od-> -v h ^ju-^- 

10 2, 1 0 4 ia, ^ti<^n. «4«ii!ii'7.r 

[0 0 54] t tc. a?SaiKBf CCii, HHliKSRS 0 tC J: o 
T. Ctl6©fl!l. :?t5;i^u^cgS4 0 1 ©i^ *- f h>'-<Jl/-/4 0 

2 t . ftPSifJg 4 0 3 f f h --^ 4 0 8 K^'^-e 
30 tlgat^rt^^W*. 'W''>"X«£|{84 0 ,50->+ y |- -'^'>lI/■7' 

4 1 2 i . flM?jfirfi4 0 7 035/ -i' I- ^•<;l'-/4 1 4 \tm 

n;iC9ig?%U51-ttP*1U-Ct^?j= i?c:, rE:^t;>1>-4 0 0 
a. 7K;358ftSSi&^ * > 2 0 0 :?)^ 6)!&lUS ti '5>ki^:^'X 

j; U 'J<sK-ii!iM€i#:^' ^i' 2 0 0 rt(D?MI:^Xilft)i{ 
iy-Xii. :1c?^{)iElfg4 0 1 *a-jr , ''!Jl'"7'4 0 4r 

40 jisffisnfcit. «4-fBi-tei oo{<:«i&sn-5. fiiift^n 

fb^jxtt.cc<tffl3ti/cf^. Amtvfj7.t L-cnm'6*\ 
is„ af^Hot^fc7tat:^-•;'*';^w, 'iif*iiMS4 o 3*ji-) 

r. .HiiS^>MttSf4 0 6-C-, 7K^;j-->':^yx'+'icr^in-2>'k 
»cD«S<*»/Mi^i3ti/cfS. 4 1 o^/rur7^:ij£ 
■f)iJ884 0 1 icUiti, f9D<. 1 0 OJCfRt^sn 

4 1 0 i)mmt ^^CtiZX-iX.. MHj/tlfS 4 U 3 
-?>'K,1^ij-7;^/:x.i.t?l&ti?:oi-frl5:j)iEiJgS84 0 HCi^fjUl 



(S) 

IS 

[0 05 6 ] ccDJ; Ovc. j\<.^:i yfj:<^.^imu^'i 0 
1 0 0 r-fiJiffl ^ ti^ /Ki^«£*lHJ G -c* o T 4. . «m^EHfe 

0. j)t£)i^ji< i^c^i^c*. «4«{i!i i ooicM-rs7K« 

[0 05 7 ] S/c. BS{l::'iX{c:f%t*ie'^.^/j£'c:>.i:$4 
^ c 1 1' . c ti ^^ifiEIJiJ'/JTH^^SJcia-* i t ^ ^ .J; ^ ^£ 

[0058] ^C*J, 7jt>-/4 I 0 a, WWSr>5 0 J: o 

b tcMt)oyimmi.cm c r . mwim 403 ^Srsstia * 

[ 0 0 5 9 ] « h^^. Ml-lteB-SKfct-Ko**^? X<Z)it 20 

[0060] -mic. ymmMii^Mt. um^i-^^ 

ttfSSic n ''j: i> ! * . hH 3 ntc < < 

7K*®iS^f^.i'>i' 2 0 0/;^64<«*^x%tJ|tai-rJ; ^> 
[0 06 1 ] «Wtif4^?t'>>^^ACDte«jB$4C*J(.>t:. 30 

0(i> *IJS?®S4 0 1 ©ixi' y h/-«;L.y4 0 2<b> MSf 
'tmA O'SOlyf y h ^Ol-^^A 0 8 t . mm^Ar 0 7 
CD-> r. [ 'Ol-y A 1 4 

4 0 b&i^ v -J h'^Ji'-;^4 1 2^-Ba< iftci;. >j<>-;7"4 
1 0^iaNfe^-c5R$|jT^.= -eti{cj;-3t:. ^x. 

^ > 2 0 0 o^fflit*5fi < -C , 3 n i>i^M 
a X GMsh T^ife < r 4> . /|<#.iJi)l^r# f > 2 o o fi^ 6 

884 0 5K:A«J, liiaSKSJi^ 0 S^ilot:* 

MM 4 0 1 ;cMD > 1 0 0 ;c«i&3 

■r. }mHi3i£ifS4 0 7A>M<75:t:?-^v'X%|iS(Hrr'6« 
[ 0 0 6 2 ] W hA\ ft}Mte${lW(C*5t/^4<5?l:^/X©8K S 
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[0063] V - 

if-7ii7.1t. mwm^ 0 3*/My-C^jjicijSi»S4 0 1 cc 

1 0 0 tjt ^ -C . jK^ffilif)*^ ^ *^SiJ iC 117.^^^*5 
[0064] CO:>tc^. WJtSESg 4 0 3 5>"ii L tcm 

WitifS4 0 7{c. > H-''«ji/:?'4 I A^m-f. Mmv 

^, C<Dm^. j^?4«ife 1 0 0 (i« ^«?:a*?^t-cjiw 
[ 0 0 6 5 ] * fc. ifjili u J: 0 . i 0 0 

30 h ^'SJl'-^ 4 1 4 ^Sr^l . t:7K5R;^X^Sttti-r ^ i . -^©11 

tsn-xi^mii7. Kis.mnmi^'^. c3-a-*ct*«-c*. 

^. C©fc»5. 3<C <2) 0jttri<:m»'feRSttfc.>f< (/k?^ 

40 f--^©sffi/-i^6. TMmm&i)^. w^-c^t^t^mm 

liiS-r AEWjsci^f hy>';i/-/4 i 4^ua;^^ 
4 1 4>i:tJac-t-5)J;-5ict't:^ac>, 

[0 06 7 ] i' I' h ^^^l':^ 4 1 4 J^f^ fjSFHiS *T. 

50 mm\m 5 o 3 ccjs iis iMt^tas 4 1 1 ic^t, >-c . 



(9) 
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m^i^fy fj Mwmtm 503 Aimx^mm -a- 7 -^y^ t u 

[0 06 8] W<C. iK^4 1 1 -eiS^i? *l/c:'yxa. 
.miS^if^ 5 0 8 ^/r b t rj > /■! ;^ 5 1 0 (ctfit Ar lo 

[0 06 9] C©J;OSi:L.t:. :i>^<:^5»5 1 O(cj;-o 

[0 07 0 ] t^ii. 1 0 0 A^eflftusn-sKS 



>MX5«5 I ooffrmccfiiiiS^J'it^BOS^iaw c. s 

ftJ!/X -5. *?>0 ^ ^©jgf*^*!** L r C SCO 

[ 0 0 7 1 ] * /c. mw^iili 1 0 Q(r>il-^m'V'^<-^>'^ 
[0 07 2 ] W hs^i'/] L.fc<t^ci«j . 1c'^it5l?>Kcfcc^t: 

'<S., m'\'^^ 1 0 0 <5yf tB tl /c^-K* t V ;^yx ^riMfj 
g|5 4 1 I r-lg.^ -y ^'.X <!; fS^T ^ C <»: CC J: 0 #«f t 

L , <5 6 cc , -c- OiM A y-^ ti^ /K#.c:)|glS^ > 
[ 0 0 7 3] i C -C . 5 0 J; -yr . ^■ 'J h 

[0 01 4] Ai^'Msarnxu. \:s^<DumJxtLxaTic so 
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[007 5] ra2^rnH.»t:. 1 -oPlO)M-{Coi> 

[ 0 0 7 G ] iiJl L -CI i 'KsR X Aic^T-mi<iM)&*'' 
i-Ctjiittif ■2><t. aai^PSOtt. @2iC77iT5ai?^Pf1*6 

J;SJ > XT ^ U 5 0 2 ^/rL-CtR^ jiSn^>rifl:^^ 

1.-;, h7%JU.7 4 1 4^Pa^ (X7- ■^'-/S 1 0 4) . Mffi 

1 4*>6}^^gii4 1 i-^spH'i-rs, ^bx. mwmiM 

4 1 4^^^^ (X-f-'^/^'S 10 8). H2!C>nrMffi 

hX\t. 1 s e cWT**!ifSO< . SOOnisecS^ 

[0 0 7 7] COJ: '^fj::^iffi;^ffll->/cm^. i-'-l- h-'^ 
)i'VA 1 4*ggt,»-C4c«^--^='/:5'^^iM^"H 1 1 (cpm 

ucmc . -^7-xgi;i;Ui]Ksg 5 0 3 ^mn^mi't 

X. ;i^Wi-Jtvii7.'kW.M-^'Jf):^tm'^htcm^- /kS" 
[0 0 7 8] H3*fflc»-c. 2-'^Ho:»yja3{c-^i'^ 

[0 0 7 9] a2CC,,<t/c/ij£-C-(*. i^* h'WU-/4 

1 4 4-UiJ < P^ic . fSffiWcc . .-J > -y b y •^^ 5 0 4 ^CT;^ 

u -tj- 5 0 4 /^w<Arti;j r-^i* 3 ti/c i -r ^ i , »if a 

'P5L.t:t.■^r>.^c^>[5EltJ^'>T, :3>v u-;;-'i-5 0 4ii:j;(;;» 
[oo8o]^c-c. 2 -:>n©:f;tt"c;.t. 7ttm<i ( 
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5 0 4 OSl<tttC^<0-tir. i^-f 1 4 ^m< 

[0 08 1 3 HfWCca. $l|(JJS|55 0:*. iJStCTnfm 
iH!/Srt»l*&"r Si, 3: . > -7' V v 5 0 4 (Dtia Jdii^^ 
■aitiitl^i: lMi>^r:Wm'^ ( ^f' -/S 2 0 2 ) „ >i 
. -J > U !^ B 0 4 (DH1/Ji*, a > 7 U 5 0 4 

0 -f h >i)i-'/A 1 4 < ( X f- y >'"S 2 0 
4), cnicj;!). a$*:t7*XfJ|:|.lltt8g5 0 3?:jjitti 

^^y'x^i^-t' y h''-v)l' ./4 1 4/j^6jS^SR4 I 

■Ich (:7.f- y -/S 2 0 6 ) > i^^ 'jV '^fV-fA I 4 ^Rfl 

[008 33 ccDJ; -5 SuiiEOfci 

[00843 itc. 3>-/U y-rs 0 4 0:)|g8ft5i A < * 
[0 0 8 5 3 ^4 ^rffll^-C. 3':>0(7r^Vj^(C-ot<» 

[0 0 8 6 3 iPJW>5 0«. pq4 {C,W MI1*9§^^'^'^>> 

3 0 2). iffifsJCfri L/ a ( '7 '/S 3 0 4 ) , ^- L. 
-C. »]3l55 0a. «!iilJS:DgjiftL.-Cd>6BiT'4fB:^P.BSiai' 
fcipffifl^W^ L ( X -5^ -7 S 3 0 e ) , t- 1' 1 » ^^j: 

hAj|./4 ] 4 5*lt«fi6«JfeiC>j5|)«rPJI*l>&li»3iM-rc<!: 

1 Hdtaii5tl<&Cilc/i/j, K-.,-C, Ui^^M I lie 
fee > -criSJi;^- y h'A t mrthU^^, 7 1) :KQyiM. 
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[008 8] r^5*>flc>r. 4oa(D:^3a^(coc' 
xmm-^. cox/siixvii. -pi?). [«i i<?:'HJSiii£!{g4 o 

3l3{C*sC:f?)i/-»' ? h^Vl^yA 1 4iiM&S64 I 1 t<D 
[K'vC. K 5 {CT^^J; ^ ^c^N V y 4 1 3 ^iaitr*s< . 
Hv^'ita KD^-i' ^/^'J^•7'4 1 4iiSu5|54 1 1 iCO 

10 ^, 

[ 0 0 8 9 ] [55 5 ;<:>7;TJ: ^ tC. C<0^-< y r 4 13 

f#-:>/c^ra3'j^^c»t:»,i5„ iJfior. $(jajg55 O(cj:o 

X. h^<;l/-7'4 1 4 7'/'{}a2f- -eOfS, fflb-C. 

y h A 7' 4 1 4 h ASCD 'k.^: 7 ■)! 7. ti'm^M 
^\^^UX^. ^<Dy\^M.i'-7tiy(.i)>'<-j y r 4 1 3{Cj/ic 

20 4 1 I'^i^tliiU^j:!.^ ftf-:>t:. il^^4 1 1 Cufct,i-cffl 
[0 09 0] B. 02<D3lteffll: 

B- I. m2(Dmmm(o}m%:m^\t-^m\('ym2(om 

30 mUti^X, ?K«i)Rji5^:^5»>'5'2 0 0«:fflt^^J:'5 

t^j:^ f > 2 0 0 :c f -^t X. r . mvLA'^m tjy. > ■5' 3 o o 
[ 0 0 9 1 ] c cy^Mi^^-fi:^^ > J* 3 0 0 i*3Sl5ic: 
i^i^ y 3 0 2 4rtJ3< <t. fcJ:-?-2 0-3 5MP 

[ 0 0 9 2 ] * /c, mmiib 1 0 0 !.t. m 1 ommmt 
40 [0093] c(r>m. 4^'Mhumomnw&i^7.y\i'.\t. 

NBiC75rJ;^(c. 7K^:^7^ijK8g<b. mitiJ:^mmt. 

[0 094 ] 'mfj-Ammi. Mrf-^^j^^ ^o^'zo 

4 0 1.!:. #;HtE;t 1 0 0<DSfa:in*^<^;>'i>>->''4 1 0 ^ 
•/cL-t: •t5:iJitiSS4 0 1 iZfAi>mi'^\m4 0 3 i. ffiiSIO 

0 7 <t . [¥jm-micykT,-^'y-^^mm'ri>fcibo) u - 
50 vim-iOQi:. ^m^xi,>z>. «rdP!ir:*. ^c-^^'y 



(11) 

IS 

:<oM'tMt vxm^m»-A f > 3 0 0 >s:inc>r U 

E(S 4 0 5 it^^f hnti^^tJiiK 

[009 5] ■^mmsA 0 1 cc*. mi^^-^j'^- ^ > ^ 
3 0 0 oyntmici^ * 3 0 2 imm$ n-cfc 

0 acBSiif JC:j«r£''«;l':7 4 1 8 . 2 0 . « 

1 0 2i)^mnx(>>i>. ttc. mmmm 0 aces*. 

snrfcsj. SIW^fK. MH!l$>«^4 0 6. 'i«>^'4 
is. StaiOii8{54 0 TCOt 1 4**. •/ 

yimA 0 9Jcy -j--7^<jL'-^4 i e-DrnW-^n-ci^i, 

t#m?)icli84 0 7yj^fi5«:+-^*'^8fl:Bjji£l{85 0 3 t 

MMi*n-c*jO- *©mfr.^a*3A^iS^-g|54 1 

[009 6] 'rllJtflgP 5 0 » , PF^-fe 4 0 0 3i>> P-O^ 2C 
iHlfim^A/J-r-S-iftsc. ^/^^;^-yl 0 2, 1 0 4. 3 
0 2, 4 146. 4iy-/4lOt. a^-? U -^"tS 0 4 

[0 09 7] B - 2 . **-2 ©iJl^JiSWOfW't^ : -etir".*. 

[0 09 8 ] sijm.T> 5 0 vc J: o -c . <&Ejk^ ■^iy-'- > ^ 

3 0 0 CD> f h ^^JU^S 0 2 i . 1 0 0 Oi- S 

^ 'J \-j^)\^v 1 9 2. 1 04 t\t. -e-ta-C-ti. iiM-®t 

[ 0 0 9 9 ] $/c. amaw*. shots oicj;-, 

■C. -S-Offi. gW{^ESg4 0 TOi^ f ^-'^^^-/4 i 4 IJ: 

[0100] «n*MiEii.!f. HuasL-fciteo. vmM^ o 

jjii^ + ■, VJOXy-J 3 0 2 ^Bn< i . ifaff +C.Ti;'/X ^Jf > '7 

3 0 o^j>''-ii*'K^;y;'^5'j*)(.+«^^i. ^(DffitrtiStifc*^ 

ij7.VX. mimA 0 l^riior. 1 8-C 

ic 7. i J: . (itrE ^ s ;l/ 4 2 2 f 3 0 (Ci^fl ^! n tc 
Vk. .aii^»«4 2 5i:. .7K5f^-/7^tf5C^5«tl^7|<^© 
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■M^oymi^mm^^*i^c'i^- *>/4 i o^r/ru-cis 
{rtijfesa4 0 1 (c^3n, MW^siii o otcfttj^^ 

g?54 0 3oj^ff(i:S'jf.n-ci.^rif>7-4 1 ommiit 
6cticx-?'c. mmmu o 3 ^a^/Kif;^? 

#^t<»=S:-ol^-t7|ci)fe?jiti{S4 0 1 tCiiDlilSi^^. C -5 U 
r. jiSjUKtt*. -/K^*'^iJ:> 4^ij?uffJ.8^ 0 l h<iiU^m 
Jsil8g4 0 3^a'jtMlSLt:t>S, MMS4 

oatf^cist^t. :^m^4o liom-iSi^ ^'>'-^ 

[0101] lXti)K -y^'Mmmix.i6ii^^^^J^<0^i\ 
[0 10 2] 4i'|gfMi)0-^c5i^t:^. m KDmW&i^ii 

tc. ix-p y hy-t;u-/4 1 4^ta:i-J. ccDS^+ 2- 

4 1 4{Cj;->t:. ■4^^5E^57«:#^/■c'k5f5^.>'^ 

•^4 1 4 3'j>6»tWU/£7K.^*--?!'7'^=&- }tilfJgl54 1 1 iC 
» r , BSf^:*- ^ :y xBfffliMS 5 0 3 r^.fiS^'i- 

X i L t: f t r ^ c 6 cc <fc y . s s ti ^; x 

jaff{i5>l*S5 0 8^/M.t:r»>y:x^f5 I 0 
*AL-C. n>/N';^$f5 1 OCCfcf-C, la^.fitlSSB 1 2 
ffl u -C , ®^ X ic 2r * ti ^ 'j^.m^ B^l^5 <h set 3 ■(+ 

c^jL/T. 3>/sx^5 1 OCc:J:-?t*S-?Sitofffi 

[0 1 0 3] fi^or. mi>mici6\.^-ch. micyMd 

x=s:fli^r.4 1 i-c:mmtyf}y^m^r?,z.ttc^n 

[0 1 0 4] Sfc. 7t^35liSWcfct>-Cfc. ctOHSt.fri-ii 

co-5*i. m^Oi/jfife^Miot: . '>+ h>'<Jl':^4 1 4 
(, m,^- y ^/x ^flpmf ^ i; 1 1, ^ ^ „ 

L./cj;'jcc. «a*(i!S)jD5cc. mmimA 0 3^. ^mm 

m<S^.^ > ^ 2 0 0 ;!>>607K^^/?X35)5i^ti§l«l(*f;t: . 
ttJifeS84 0 7 i O 0 ©^^ t- h 1 0 4 

50 -Ci,*^. ti£-:.-C. ?|;>:/4 1 OCDTiiitlWt:'.^:. 4cifN -«^ 



(12) 

^i 

[0 1 0 6 3 C. m3 0:=i|tE2(fJ : 

C - 1 . 3 GXMmoMn^ : ISl 7 !i*#6B^|0^*' 3 ®* 

te^ i 0 1 oir.iEfflM4«ii!j X 7- A 4;Trr#»sa-c ife 
?^()g<!: vr. (ommtrnmoymm ^'/^ > 

3 0 0 ^fHc > -6 <); -5 (c L -c c tii. iSJIi* to 
com^^ . m 1 oieMWo J; ^ K7t<,#;®iS^^:fef > ^' 2 

DJICC^fcora. ±at!0,^U »2CD*Jfil?l|<!:I3I-<Df1i 

<DMDJ1**BST6C: i '6., 
[0107] m 'iVr J: ^ (C. C cDffi 3 

[0 1 0 8 ] 'K*5'M??£5?^». K32-*SiPiiiPI1i- iiirr 20 
7)<«=^7X i« > 3 0 0 1 0 0 {C3i^-mi*it 

884 0 1 i . 1 0 0©i!fi^«lf84 0 3 <b. 

Mfl;HtD/-c«^©flttli?j£»S4 0 7 <!: . If/J^SH*©**;*' 

mmrabay u - «8g 4 0 9 1 ^ . c o 
4 3 0 i . imay^rnvk -y- f ^psccmi ^ - 

i'«af84 2 7 i, h 4 2 9»' 

e>@re'K3i X > i7 3 0 0 cyimn 5cm ^, ift^-iffl 4 

3 2i. *mt:<,^«>. 3f 

C 0 1 0 9 ] *:ii£ift884 0 1 ,e,TF'Kr;^/x ^ > 3 
0 0 CDfxaiPO >^ -r 1- '^ -7 3 0 2 JCflllx . <f)(tU-v X 

^t;u^->'^1/^3 0 4 i. arP<;U7 4 i 8, ^mm^ 

2 0fcJ;t>«r£/<Jl':/4 2 2 5:#-r^o «M!fS4 0 3 

;)^>7'4 1 0!C,J:S3it±#4 2 6€-$lt:*.ti-'|-7>'?''''<^ 
(BflSii-S, (*.t^j/£S84 3 2». m^*^*S''J.'^^'>'''3 
0 0 <i)imw^<.m±^ 3 0 6 J:c>/t«v_-. T 
7 3 0 8 ^«it^, gfHi*8f54 0 7 Si, ^ f- '<Jl'-/ 

4 1 4 i.'k.Ti#flS-4 2 4*. 'J 'J ■"-^*8S4 3 0 . 4 '1 

09«. u ju/4 i o, 4 1 6^. •J-i'-f.* 

•;/^^tSif84 2 7 51. «J-^^-7-x-7i7df--h4 2 84:. ^ 
[0 1 10] nUb^/^^M'JiiSStJ:. h5iIii|Jloifli|S]t$. ItW 

vjrcKBo 3 i^-m^. c:<Dffi. -^^-^j)m(Dm{t-->j'^'dii 

Ki-CH. ?^jit0^K?fji5iKaS4 2 4 '^mm-y ^/X^'^P< 
fca6©m^^7 5)-i.i^gAi)iE»8 5 0 5 «b . ^"^^hJtk 
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[0111] iKfb^/Xfl^A?M85 0 1 CCfcl^^TO8bJc 

ut. s^2(7r^P)tn?i«-c*y . JinffiSBoeji. 
tvij-mmmr,o o 3tc*>c.r io^xjraisiaiftjitctgfa 
3ti-c(,»-5.„ ffi?i^^ -^^7;'>sfmijS885 0 3'*i. 

10 0<Dffll|A^6. gH)i^5 0 9t. H'iaiO^inSiS5 0 6 

i. mi^mWiblOt, ifiS«rA*-7-^v5 22i 
^rif^, ;^'X«P!Hn5 2 4 i Lrt>^.. 

[ 0 1 1 2 3 ^K'«l£886 0 1 il. ^;>::''6 0 

0 2. 6 0 6«b, tnia*^>i'60 4i. ^vy^i'fe 

osi^rffl^'Toc -eL-r. c©4<tesifLrrf6 0 I (i, a 

iK^ilS5 2 0r^!!ffiO/c7k'5;. :l<>-/6 0 2. 60 6 
[0 1 13] $6CC. WSaiSI55 0». a^nt^cu^tt-b 
10 2. 104, 3 0 2. 414-?', A^yv'A 10, 6 

0 2. 6 0 6-?^. 3>-/u-^-9-5 0 4^-en^nwp-r 

^>>-/4l0-¥'. •y*3rfjOA'P. 7f">v 6 

0 2, 6 0 6Zj:<!:i*. ^fi'^tx. ■S'ic J; '>-L'»i? 

i<i. S3(m-5'"-^/'Jl''<Jl'7'3 0 4*sJ;D's(iS«v-^rJl' 

M')u^3 0 8i*, -en-en. i^iJ)-cmR3^n^o«fc^Jc?.c 

[0 1 14] C- 2. »3©'^«l«©SI)fP:->C'C. 
5 05CJ:-3-Cn>-7 U-;'-'>l-5 0 4*WiT-Si. Sffl . 

5 0 2 tc j; ^.rd'ffb. 3 > -y U ? -"t 5 0 4 {C J: ^flOFE^^ 
30 5.rr . UiiSiSB 0 6 =5:^-c«St4«iite 1 0 0 lC#tfS3tl 

[0 1 1 .5] f}t^$ti/c^fb;^x(i. W^iibi 0 0 [*i 

:i-7-/j'xi ut:mis$n^» fjfiii$nfcfi§#;:t-7>'yx 

[0116] WiEb/cJc'jCc. JgifiP'^iltel 0 onomi^ 

-%^i}^hm^KinX. oy-y v v^b 0 4 cc J: '> cftiii:: 

%mnv[t. ag(b-/7X{»&iIK5o 1 iK^^^i-^^/xtjf 
ttiims 0 3 4- ^©Miss 0 6 ^mm^-^. m^(D 

m-C^.'m^^^^ni''^ ^ C i (c j; 0 . ^i^^c X. y I- 'tc 
K^r-l -^ --';x;^)^P;> h* 5 -f Aj:B5!fb^.'X^;K:0-«:-j-x.^J; 9 

•rtijiki 0 o'vf}t$&5n^i?{b:^/x»*,^iytg v hjc 
50 mans mM-i- y -fj x ^nss. h v ^ „ c 
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to 1 1 7] t-rm lie. hSBCDJcO JC*J,:SL fc'K-c^^ 

;»;ccffii^t»^i:'*->r-fe. mm<Dty tf:^mma5 2 4 
^^e. 4) ^ 9 1 UcJmMoM-/fim^-i: ^'yt^ct mj: 
3T2{c. ziy:f\^ -j-^fiQ A-h^h<jym\t-^y- 

J; -or. lt*4«irtei 0 ort{c*iC:r-5«fi?@iii«^ 10 

[ 0 i 18] our. )mmb 0 e 5c:*$t,^reKsisit 

ip 6 25 tj'A *.at*^ i iiiif*»!c5uig^« 0 . as? 
jK=i- >'*''x(c^g^tirt>2)7k^>^iW4i^><!: ur 3 6{ciit 
;fei/r. J:U K v-r{ctrc»6o itc. ^-£3n?c^^? 
iJiojiR.'ki L-riHiiRsn, ^^^> -/e 0 2 (c^fc '>rsi^>± 
if»^j*7r. ))mjK^>'^Q 0 A'lCWi^hn^o^ -eur. 20 

COISJiR^Kait^^^'e 0 6 tCj; o r -T 5? 6 0 8 

.c^- i^e 0 8;<:d:S5^ii>:#stir. xr^* ';-';-5 0 2 
h amiUJy- Jcigt^rS n c 9 T c i oc J: ^ r . 

hccL.ri>6„ 

[0 1 I 9 U:J,±('/Jj:9i;:L.r. M«g»«8S5 2 occfc 
t, »r a? 6 (c ¥ 5 cc fj: -> fcflS*::*- ^ X». ^om, ^ 
--^^.5 2 2 r-fd^onr. ^l-v ^;XgfttSP5 2 4 ^^6*. 

[0120] ^Xi::. /K^5^iX(7>?jiEn!C':)(<>'r3SBJt--S. 
i5Stt7k X 3^ > 3 C) 0 cDmiW -v . - -i. r ' ^ ^l' -T" 3 0 

7-3 0 8 a. stctworv^^. 

[0 i 2 1 ] Sfc. raiT'kr;^^^ i7>i7 3 0 00!>iy+. 
Iw^jUvrs 0 2 i. BMMilk 1 0 OOi^i' y 1 

0 2. 1 0 4c?jBnmimi):. mzoyjimm-ctm utct 
[0122] ^-©m. umm^4 o i (oty t' -J h 

4 I 4:;!:. Maif!r>5 0 5CJ: ->r . m%rMiat, AO 
KIOCl^S. titJ. <) U-7/<>iU:/4 IB, 4 1 6a. 

ff.t> ^-^mtj: to)tQPim[im d r c » -a . 
[0 12 3] M$a#{c*3t .r. Huiifitfci^j';. t^ra 

5 0 ^iiSS' + y h ^ <JU 7/3 0 2 ^-PH < <h . s^' 2 ©li^rdW© 

5i. Mrn-"f^l'-/4 1 8 tc J; ?,sgirE. ^icJI^S4 2 OtCj: 

-Sflllill. Wtf^^^L-'y 4 2 2 cc cfc ^ 5 6 ^^?.^ll£, 

«4 2 5 vcyymim'A^m-c, mmm 1 0 orcm 

*si>r#jiaB©'.timfk'*/:txiD{c:tCW3tifc^. >k-MtyfJ so 
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xitrapiiJ^n-s. piJisn/c.fc^^f^'^/xw, .?if52 

cr>:35)!®«^0tai^i|nl«tc. di>-/4 1 OtCj:^?jfe*^«:f$ 
-^r, MISifJ&4 0 3 3!)>6*i3KBte»g4 0 1 JCM3n. W 
. 1 0 0 Pi^^ 3 n ^ , ife *d . «jg*i;g 4 0 

3 o:> jM.ib# 4 2 6 JC J: ig . mmAi7A t v iS X </;>jMjtI5Iil 
;^i«)U$tirt,^-6. 

[0124] C O J: . --K"^ ^- V X W^Mh 4 0 
1 {cMbr7Kj^;<7X4i6«$ l±5C iJCJ: ^3 . m*4m?te 
1 0 0 c;>m;t»'ffilT.€) c t * isSti. J0 1 

mmmnnM \^ fca o r-* ^ , 

[0 12 5] sfc, m\t.ii7.{v^^)cih-m:mfit(D-^-m 

iSMmiiij 1 0 o0ffi.:t).eiJ::0f& FiajS*sr'2r-5. 
,.fi{co<,^r^. 1^ I S^JfeWretaiUfciiyr*^. 

[0126] itcld. 'K>:7-4 1 0«. *y®S155 OCCj;-j 

r. ^-«.«W«ii?ti.r^5 0. M*4v§iil2 1 0 0 ©^^ti 
L/c^y'jOii^jtasct&Dr . «l^{aS4 0 3 ^{jleti^Tk 

1 0 1 2 7 } * fc, SJ£7k.^;^'X > 3 0 0 OHTIfi 

(*jca. i ;)cMTOoil«e:^^■^^-/4 i 8 i 2 :>:«Fnffl© 

i(il±''-«JU::^4 2 2 CD 2 o-MI±''^'-'l'--7WiC-t»E>4ir t^-2>, 
C 47 6©«JI' ^';l':/5i . «FE.'k^:^»X j? > 3 0 0 rt© 

fi<K<:;J. KX^n:ffl©i«JE''^JU-74 1 8 4cj:-^r, fcJ: 

-e2 0- 3 5MPaJi^e>^!JJ;-€ 0. 8--lMPa{C«E 
t. 3f>CC2:X«iH:ffl©«r-|-><^l':/4 2 2iCj:-jr. *i 
J:^-0. 8-- 1 MP a A^6fc.J:-€0. 2--0. 3MPa 

ic^(fiE-r^. l:©$s*. siinE©*3R*fx%j|jii4aiik2 0 
i»„ m2©^w*>rsiiirifes. 

[ 0 i 2 8 ] 4-fe. 1 ■Jf':mm<D'm.>-^i\^-:r \ 1 SKi: 
'^r. ]f6l±©7K^/7X^ijJ:-€-2 0-3 5MPayj^6*J 
Jc-eO. S-lMPatcMrESn-Jio i&TE;'K^;^X*> 
i/3 0 0A>6©?t<^J)S(ttK*. BJ^^f^'J-fcAicIf /J. Mi 
«!cj:'.>r, fi5jWiMJ.g*l^'ftT^.. vmm^. \-% 
W£W]©Mi£'<^u-;^4 I 8 i2;xattffl©Ma'^JW-;'4 

2 2<k©IS1«<:. *<i:^mgli4 2 0^riK,mL.r. jftFEft©* 

;r,:^'x cc j>t L r M^lft-r ^ ftffl^^rt^ffl L. r u 6 .. c © 
^.?<}Sf f 4 2 0 cc ii , N >j ^ b r c > fj: I- > ^'/^ J?r(;i 4«iib 1 0 
O'lriiSL-fcf^iii^^o^e^^&^nrteij . •e©<t±ii'kiia 

:^;'X©}aiti;J:, c:©#ft'<J5&?S4 2 0 ^jlJa-?"'SC: iic J: 

->r. mmsjsM^SM^^U'o . tMWifci o oicfft 

[ 0 1 2 9 ] BMiliL./cJ; im'-eiib 1 0 0 \H 
©H$mfflir-;.t. ^ (2) {c(»eor4: (H,0) A^^iyiR 
-e©'X}*/k,«Sli trR55j5t9PJ*^^jVfilM!?5Bi*M 
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[0 13 1] ^Otc^. 9S«lfS4 0 S^^e^i^U/cP 
lti?MJ54 0 7(C. hMjU-/4 1 4*^. !iil)fl^5 

5 0 iCj: Z , CO v 1' y h .'•ijL'->4 1 4 ^AElWlWJCDa 

t-t:t,^.S. -^-f h^'iJb-.74 1 2^ra< Cir, T**^?! 
/cW. 3 0 0 ;0->6(DM#^C'J<S5y X 

it 1 0 0 a. JEiS^fttrcb rjgtpjjctf^c 9 c 
7 hM;u://i 1 4^F/8<i«$RBM{i> 

[0 1 3 2 ] Uio. Ml^Sit 1 0 0O:^£?SfWf tCi^i- 
Vf^iX'-JAr 1 4^|Si;J'fciL.-Cl>. ji*M'«ajtl 0 0© 

[0133] ^XJ::. /}C3n;J-^:';x©Pliiif:i*'X0fm© 
tiS-f {COl > ZMmt -2> „ isa 8 «7K#i:t '7 -X ©l#|li Jft© 
Sm^-7;-<l©limmWt;-j=>7,„ i-i--:' 1-m;1-^-4 14A^ 
6WNllctifc7K#,;^/xii. «fHlfM84 0 7 ^Mot;. 
sR#fR«S4 2 4 'K^^!^«?S4 2 4 (C53:> 

[0134] '|c4?^&iR?.S4 2 4 iH^iCiJXiOmff^ 5C 
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4 2 4a r ^ J; -5 3 n/c(l(4i;r i?, 0 . C ©iE-^j 
(gfajijfe884 0 7 tCg?#=i-:?:'/X 

4 2 4 a ! J: . iJ XiiitSS ^ ^ ^i' 1/; i f ^ J; ^ iESIfe 4 
2 4 b(C-CK^J6nrt,^^„ C O L/cti*jt*W-^"^/Ki4 
#iHS4 2 4 ±^ao J: -5 tcm$&3 n/c7Klf^;t'^ i 
3^3j-V«Xi'§:ig^S4 2 4a rjg^?-j-«.C ttcj;^ 
r. i^f f^''')U:/4 1 4A^6iilfHi3ti?c7K^;'7'X*# 

5 0 3 tcii . mM^y a^Mmim 5 o 3 

tifc->^*Xt*. 6^al^^^uif§4 0 7©T)fei4SS4 0 7 a^mx 

-7V 5 5 2 2©Tit©Bt3S^-7 :'>xefiUiS!<{i5 0 

0110 , 5t-7 -//XfJfHiP 5 2 4 i}^h^M9^-Ki^^^WA 

[0 13 5] c:©j: 0t::7kS:^-:^:'>x?:flWSi5?.*:*M 
(fi)iCctti«. ■JKOm)PXr)^-^^^^ ?ki^4SfeS4 2 4 

©fS-dt^4 2 4 a5C7K5^:t7*XtiiS*>':^'X4:zi 
■5. iiif ;97s*g:i*|j'J»:^t(,H{lt&^4 2 4 a-CSi^i • #Wi 

[0136] Lii^h. mm^y fj^Mw^im^^ o sicfc 

t^T !.t. V 7 -7 5 2 2 ©±i/£7j> 7 :^'X0D7|<.T<# 
4 2 4 '^(D^mXt . V 5 2 2 ©TitTOiM 
'^^fXC^^i^ig.-|3-5 C iCC L/c„ -^-.-^ -7 5 2 2 W. 
mMh. ffijir^i^tf* (fi5*4-7*'X) JC*tr?>I£;'jffl 
«fc€-*2 c 1-©'C . c ©JI:^m J: 0 v "-^ -5 jJuife-ciiSsiEg 

^7viiK'^5 0 5 ) (Dfmmmt ■|-rtit?S4 0 7 a©f^njS 
Sffrilfir', ^jijiifan»T/';5<£< f^-^j; o^!J:'J^LL*•/6aiS-li• 
y.9fumkmmh 0 5 =&M-C7Kig#W^4 2 4©»m'£:j^ 
4 24 a£»iiCi#At:-*?)» C©fcJ?\ mOOHS* 

rtJc^'^^^ < r •i>flt?i:-l --7 i-j-A(j:>mK-i)''X'-i . mmmfH ■ Pi 
&;i©fffiBisft^M^ci*>-ct<&ttt!-. h4>fsjf$-c 

S^, fffJlte;'C©>a^^4 24 ar©:^-74fj^- 

[0137]* fc. m.'^ii--j fjyMiWimh o 3 cc^j^^ 

smi)5£»S4 0 7 a©f=^»jfefi?inrr«. kffiL/c^l . IP2 
©-i^teWfrtet-rsst^SH 1 1 i^£^. c©^ 

3©^Mri.t. i^mmiM'^r 2 4/;^6aFM10fc#f;??f 
^©^Kfj^ '^^-'X?;, f5t^5j--.;:^xBf.tiiiJ£SS5 0 Z^m, 

aisfi 1 7 X i siCt t r si{c#.«fb-r c i tc j: 
[0 13 8] c:4iO©,Mi*. 4;'J4teW::J:'^-C'^> Jr.A 
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So 

[0 139] ^c*i. co)m3<o'MWncisL^r:i,. J:«j 

7*4 1 4*^i<^-r7K3S=l-7*'X^PHi-r'^J:-5Sctrt^ 
[0140] -U. «a^^^^^•-/4 18^-^4 2 2 A^iW'r 

•jfSEE'N';!/ y 4 1 8 o'f^iia-c^ii.^ u tc u •- m% a 3 0 

©jittUC, U U---^''-*'l--?'4 1 5%l$t^-&i#^K. i«0: 

tfKc. '} >)-'y^<)i'--/4 1 6«rKt-tr. «r£/<JU:/4 1 

SA^ei^E^^^L-'/A 2 2K^6*o!eoPlS§4 0 1 4^©vk2; 
t^'>^(D.U:>ja^ffi^(ifiW±{c±A! fc«^cc . 'J a - •;' ^-^ 

;U'/4 1 5d^g8t.>-C. Sfc. i«E^^V^-/4 2 25)ie>jlit4 
1 0 0 (CSSi^:it8i£l(S4 0 1 tXOi^mi^f ^<DS.t)i}^ 
Wffililii k(c hA^o/cW|^(Ct*, >^i\^-J 4 1 6 20 

:'y7.©.E;'3A^-e4T,JW hiSA i ^j: C i ^p^" ihOrC'-So 
t 0 1 4 1] */c. jf5E7k**'X »:yi>3 0Q ICtKS^:*/ 

h4 2 9;c. 7)<,Tt^ 
-Iff) ^:--->^j:^^\ 3 0 0 (cBK^) ffi-f 

7K3;5'/x*5. mmifmA 3 2^: J'rL.-caE*c^^-'xi'> 

i-S 0 0(CjjicAL'C:ftiffl§hS« )&*s, C(D<!:#. 30 

^K-^^/;^ if > 3 0 0 ic^ijetS ^ 
J; -5 ;c r ^fcefttc. S)±***'x 5? > 3 0 0 (Dffi:* 

[0142] ;XiC, 1s:!«S6i?i|T-S«)bfc:i-7;?7>^«FWP 

5 2 4 ^c*^(:r•^>:^yxgFt^^^l^{::-:)^,^■cla^•rs, 09 5* 
7 jjTmim 5 2 4 cD)g]iw^sjia;j-r ssftH/J[a. a i o 

5J: t:^?'y.xeFailJf3 2 4(DJS]jii^ltif*<!:OI'*«f^^^t*'-''C 
SMiMS 5 0 3 i* . -eo^iis©^- -7 ^'^sJiFtBP 5 2 4 K 

*tiu) 5 tj-r niSi^^oteSilS F> 3 0 ^jm- * = c cdWM^^ ^( 

5 3 0 :k.mm^ 3 2 ^cj; 0 mmy tiMmm^ 5 
0 3ca(«ii:«c5n-c(<»?j„ 

[0143] mMty:^mmikm5 0 3 (.t. m 1 0 

f*(Hi|[fli*» 6 Wfcm^r 4c 5* . t<i:Bi(te 5 3 0 tfy ■^':^tMi 

r. CO:f;'*'XPf:llU5 2 4 'ktmM^ 3 0 ^S^■C 

[0 14 4] :rav- 5 3 6 5;!:. > u^sMo^W 
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*'>'sypmP5 2 4-fJ«;m«5 3 0 7i^<^ -SlfeSt^KoJ; 

isJa£l3 n. > 5-?Lcmii(i*^ 5 m III i a nrt 
ai//;^*i:FfflS:^i:^/:^i^S*IS < c i < M'C t -S) J: 

^ ^£ i CD i § n , :t 7 PlHIl 5^ 2 4 ^fiSUilg 5 3 0 
.0 « A »J iitr C i *s O i .ffiiC 3 S ^-Sl i 3 *"! t > S , 
figcvs> =r- > i'- u xm^S'-lfife^-ifLfl-caji-a* J: < #J 

[0145] c: ©J; ^> octeftitJit 5 30 ^«-r -5. c i>0^ 

« . i£i«(tg 5 3 0 icm^Lxty fi-A mwn 5 2 
yiimmmh o 3©jjis85^«Jsia«>$.m<!:(D^fi!i!t^ 

»C#-5., C 60^-7.. 7k^#|P.fg4 2 4 5cJ;^Tt«R. 
TjiSiaKi 4 0 7 a O ^?iii(c J: S i tB i£ o "C . 'k-^qg 

^cti}^V^=^, fete. *s)4fel?i|-Cii. :f7'X«f 
ttJij£iJS5 0 S'kmmm-i 0 mm(DX7->U;^i{l'®-<t 
30 1 0 0 - 1 5 0 m mOt6:im 5 3 0 5r. «FHiM£ 

rf}**;fii^)^ 3 0 5 0 m U -C52i^ U A:„ 
[ 0 1 4 B } fc, ^?L1:/co:)-/a-r i' 5 3 6 V:^y a 
7s^mU 5 2 4 ififcSJ^B 3 0 ^laL^RS-t- J: ^Kf Si 

-m- -J a 'A ) ©«AI51M0ft*«t4^ . 8!bdi L )^c/k*?!^fi 
114 2 4 mic J; -6*3f?vSS(S« <b o r . X^)-m^% 

/ID -/O r-'^ 5 3 6 iCiSi'^-1-S4>C0O. -^--^ ;'/>^OFtliPo 
2 4 A^llfcttJ^ftj 5 3 0 JC J^tiS L C n J: o T . Ti^lL'^^T^OC 

[0147] fete. ±;;eL^c^*fi|s»it:''<*. 1S;RX«5 3 0 
i :/ a r ^7 5 3 6 i ffl b fctS^sc^t, ^ tsSi^l U tc 
i)\ 3 0<D^>. sK(,»t*-;^af-^' f 5 3 6 W;^?: 

AO CC s^i'gf S C i 4> r 2? S , 
[0148] D. -M^m ■ :>^^miihMbtc-Mt!^ 

50 m'p'^mmiicmibt\^h<Dviti-x< , -e^fti^^j&Btt 
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[01491 .tSdb/c.^ 1 fcJ:i>'^2<D^lifet»|-et*. 

■my-^(omm.t u x ^-mmti^. 'm > i' 2 o o «>^5)h 

5f > J* 3 0 0 ?:fHt^fciW-iS?tk->X'?-A(c>t| t 
[ 0 15 0] iS/c. ±geL/fcm 1 fcJ;C>'»2<D^JfiW-C 10 

3 lis C i < . 1 0 0 *>P.8im 3 *ifc*5g3i- 

®t i^X 7- A {C ^>ia«i-r 2) C i /J5-C"3e a , 

[0151] */c. '^^GyMmm-cmnx^icr^y''-^^ 

5 1 0 ^aO^^teC^tr^ll L'/cTititEIS4 0 7 a t 
.«««4 2 4 SCJ: ^'K«?^ffiffi*Si - =5 >^-^'^^ ^ 5 1 

SS4 3 0. 4 0 9%. ^(y:>m^z.%sK^xMR^-y 

7K^#«RS4 2 4^^i-fCM*:t7:?/::^-C7k^:^;^ ( 'J 

>j - 7 yix ) «rMi& • «-f?-r ^ J; ^ Jc^ ^> c i ^> -e# 
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